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Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

Mporpammy nucuunnuHel paspabotan(a)(n) Kapnosa M.H.

1. MepeyeHb NNaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbi

BbII'IyCKHI/IK, OCBOUBLINIA AOUnCcunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PacwumndppoBka
KOMMNEeTeHU N npuobpeTaeMoi KOMNETEHLUN
OoK-7 CNOCOBHOCTbIO K caMoopraHm3aummn 1 camoobpasoBaHuio
OrikK-4 CNoCOBHOCTBIO NCMONMb30BaTb 3aKOHbI U METOAbl MATEMATUKWN, ECTECTBEHHbIX,
ryMaHUTapPHbIX U SKOHOMUYECKMX HAYK MPKW peweHnr NpoeccrmoHanbHbiX 3anay

BbINyCKHMK, OCBOMBLUWIA AUCUUMANHY:
JlonxeH 3HaThb:

OCHOBHbI€ MOHATNA, 3aKOHblI 1 MOOENN MEXAHWKWN, 3N1IeKTpnyecTea N MarHeTn3ma, konebaHuii n BOJTH, KBAHTOBOW
husukn, CTaTUCTMYecKom pusnkn n TepmMoanNHaAMUKA

JonxeH ymeTb:

MCMNONb30BaTh OCHOBHbLIE NPUEMbI 06PaBOTKM SKCNEPUMEHTANBHBIX AAHHBIX; PEWaTh TUMOBbIE 3a4a4M MO OCHOBHbBIM
paszenam ouankm, NCNonb3ys METOLbI MATEMATUYECKOr0 aHann3a; MCnonb30BaTb (PU3NYECKNE 3aKOHbI MPU aHanmae
1 pelleHnm npobnem

JlonxeH BnageTb:

MEeToLaMmn 3KCreprMeHTanbHOro NCccnenoBaHns B douanke (NnaHnpoBaHue, NocTaHoBka U 06paboTka akcneprMeHTa)
JlonxeH neMoHCTprpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHSITb pe3ynbTaTbl OCBOEHNS AUCUMUNAHBI B MPOGIECCMOHANBbHON 0eATeNbHOCTH

2. MecTo AMCUMNNUHDBI B CTPYKTYPe OCHOBHOWM NpocdpeccruoHanbHon o6pa3oBaTeNibHOM NporpaMmbl BbiCLLIErO
obpasoBaHus

HaHHas yuebHas aucumnnmHa BkioyYeHa B pasgen "b1.6.9 OucumnnvHbl (Mogynm)" OCHOBHOW NPOECCUOHANBHOM
obpaszosatenbHoi nporpammel 23.03.02 "HazeMHble TpaHCMOPTHO-TEXHONOrMYECKe KoMMnekcehbl (ABToMOOMIN)" 1
oTHocuTcs kK 6a3oBoii (0bLenpoeccroHanbHoM) YacTu.

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6bem gucumunInHbI (MOAYNS) B 3a4eTHbIX eAMHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BblAe/IeHHbIX Ha
KOHTaKTHyl0 paboTy obyuyaloLmuxcs ¢ npenopasarenem (Mo BMAaM yuyebHbIX 3aHATUI) U HA CaMOCTOSITENIbHYHO
paboTy obyualomxcs

Obwas TpynoeMKOCTb AUCLMNAUHBI coCTaBnseT 9 3a4eTHbIX(ble) eanHuML(bl) Ha 324 yaca(os).

KoHTtakTHasi paboTa - 144 yaca(oB), B TOM Yncne nekumm - 72 yaca(oB), NpaktTuyeckmne 3aHatms - 36 4yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi pabota - 108 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 72 yaca(oB).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUUMNMUHBIL: 3K3aMeH B 1 CeMecTpe; 3k3aMeH BO 2 CEMECTPE.

4. CopepXxaHue auCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONM4YecTBa akageMU4ecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa 1 TeMaTM4yeckmuit NlaH KOHTaKTHOM U CaMOCTOSITe/IbHOM paboThbl N0 AUCUUNAUHE (MOAYNIO)
Bupobl n yachbl
KOHTaKTHOW paboThbl,

Paspnenbl oucuunnvHbl / Cemect X TPyAOEMKOCTb CamocrositenbHas
moayns P (B yacax) pa6ota
MpakTnueckune/laboparopHole
3aHATUSA paboTbl

Tema 1. Tema 1. ®usnyeckmne ocHOBbI
1. MEeXaHUKN. 1 8 6 6 30

Nexkuun

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289335419
Crpanunua 3 u3 23.

o



Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.
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4.2 CopepxaHue AUCLUMIUHDI

Tema 1. Tema 1. Duanyeckme 0CHOBbI MEXaHUKW.

OCHOBbI KUHEMATMKMW.

KrnHemaTvka noctynatenbHoro ABuMXeHns (MatepuanbHas To4ka, CMCTEMA OTCHYETA, TPAEKTOPMS OBMXEHNS, CKOPOCTb,
nepeMeLleHne; TaHreHunanbHoe, HopManbHOE U NoNHoe yckopeHus). KnHematuka BpalaTenbHOro OBuxXeHmus (yrnoeas
CKOPOCTb, YINMOBOE YCKOPEHUE, CBA3b MEXY YrNIOBOW M NMMHENHOI CKOPOCTAMM, PABHOMEPEMEHHOE BpALLEHNE
mMaTtepuanbHOM TOYKHN).

OcCHOBbI oMHAMMKW.

| 3akoH HbloTOHa, MHepumanbHas cuctema otcHéTa. Il 3akoH HbtoToHa, cuna, macca, umnynsc. |l 3akoH HbloToHa.
LleHTp macc, CKOpOCTb 1 YCKOPEHME LieHTpa Macc.

3aKoHbI COXpaHeHNst B MEXaHIKe.

MexaHun4yeckas pabota. KoHcepBaTUBHbIE CWIlbl, MOTEHUMaNbHas aHeprus Tena. CBs3b MEXIy CUMNOA 1 NoTeHUManbHOM
aHeprueit. O[HOPOAHOCTb BPEMEHW. 3aKOH COXPaHEHNS NMOMHOW MexaHn4eckon aHeprun. O IHOPOLHOCTb
NPOCTPaHCTBA. 3aKOH COXPAHEHMS UMMNYNIbCA MEXAHWYECKOW CUCTEMBI.

MexaHwuka TBEpLOro Tena.

MomeHT cunbl. MomMeHT nmnynbca. KuHetuyeckas sHeprus spaeHms. MomeHT nHepuun. Teopema LWtenHepa.
OCHOBHOE ypaBHEHMSA OUHAMUKN BpalaTebHOro ABUXEHNS TBEPAOro Tena. MI3oTponHOCTb NPOCTpaHCcTBa. 3akoH
COXpaHeHNs MOMEHTa MMMyfbca.

Pensatusmctckas mexaHuka.

2 noctynata CTO. MNMpeobpa3zoBaHue JlopeHua 1 cneacTBusi 3 Hero: 3aaMefieHne BpeMeHm, cokpalleHne AfimHbl. 3aKoH
cnoxerus ckopoctelt B CTO. Penatusuctckuin umnynsc. 3 suaa sHeprum B CTO.

Tema 2. MexaHnuyeckmne kone6aHUsi U BONHbI.

MexaHunuyeckne konebaHust n BonHeiMexaHnueckne konebaHus.

CBobogHble rapMoHMYeckre HesaTyxatowme konebaHus. CnoxeHune rapMoHnyecknx konebarmin. CeoboaHble
3atyxawowme konebaHus. BolHyx ieHHble konebaHus. Pe3oHaHc.

MexaHu4yeckne BONHbI.

XapakTepucTnkyn mexaHu4eckmnx BosiH. BonHoBoe ypaBHeHme. [noTHOCTb aHeprun. NMNOTHOCTL NOTOKA SHEPrUK.
Tema 3. MonekynsipHasi ou3uku m TepMoanHaMmKa.

MonekynsipHo-knHeTnydeckas teopusa (MKT) noeanbHoro rasa.

OcHosHble nonoxeHns MKT. OcHosHoe ypaeHeHne MKT naeanbHoro rasa. YpaBHeHne COCTOSAHNSA naeanbHOro rasa.
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Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

duanyeckunii cMbicn Temnepatypsbl. SBneHust nepeHoca. CpenHss anvHa ceoboaHoro npobera monekyn.dyHkuUmnn
pacnpeneneHua Makceenna n BonbumMaHa.

PacnpeneneHne monekyn no ckopocTtsam. PyHkUma pacnpegeneHus Makcsenna. bapomeTtpryeckas goopmyna.
PacnpeneneHune monekyn no aHepruam. dopmyna BonbumaHa.

OcHOoBbI TEPMOANHAMUKM.

| Hauano TepMoanHammku. Pabota rasa. TennoémkocTtb raza. CteneHn csoboapbl Monekyn. AguabaTunyeckuii npoLecc.
Kpyrosoii npouecc (umkn). HeobpaTumble npouecchl. dHTponus. |l Ha4ano TepMoanHaMUKKA.

Tema 4. Tema 2. dnekTpocTaTUKa N INEKTPUYECKUIA TOK.

OnekTpuyeckoe none B BakyyMme.

CsoiicTBa anekTpuyeckoro 3apsaa. 3akoH KynoHa. Hanpsix&HHocTb, noTeHuman. PaboTa anekTpoctaTmyeckoro nosnsi.
Linpkynauns sektopa . Teopema Maycca B Bakyyme. KoHaeHcartop. MNpoBoaHuMKuK.

OnekTpuyeckoe none B BeLeCTBe.

MonspHbie 1 HEMONAPHbIE ON3NEKTPUKK, MX nonapuaaumns. NMonapunaosaHHoCTb. Teopema [Maycca ons ouanekTpuka.
ONeKTPOEMKOCTb. SHEPrns NEKTPMHECKOro Nons.

MoCTOAHHbBIN 3NEKTPUYECKINA TOK.

Cwvna 1 nnoTHOCTb ToKa. 3.4.C. UCTOYHMKA ToKa. HanpsxeHue Ha yqactke 1-2. 3akoHbl OMa ons 0gHOPOAHOrOo U
HEOQHOPOAHOr0 Y4acTKOB B MHTErpanbHON 1 anddpepeHumansHoi goopmax. 3akoH Ixoynsa-NeHua. MNpasuna
Kunpxrogoa. 9nektpuyeckmne TokM B XMIOKOCTSX, rasax, B BaKyyme.

Tema 5. Tema 2. (npoaonxeHue). neKTpoanHaMuKa.

MarHuTHoe none B BakyyMme.

WHaykuns marHntHoro nong. Cuna Amnepa. MarHuTHbIn MoMmeHT. 3akoH buo-Casapa-Jlannaca. Linpkynauus sektopa.
Cwvna NopeHua. [1pnxeHne 3apsna B MarHUTHOM none.

MarHuTHbIn noTok. Teopema Maycca. Pabota MarHMTHOro nonsl. AnekTpoMarHnTHas uHaykums. Mpasuno SleHua. 3akoH
®dapages. VIHoykTneBHOCTL. CaMonHOyKUNS.

MarHuTHoe none B BELECTBE.

MarHeTtukn. HanpsixxeHHOCTb MarHuTHOro nons. Linpkynsauus sektopa

Mpupona marHeTnama. PeppomMarHeTUKN. SHEPrus MarHUTHOro Nons.

OcHOBbI TEOPUM INEKTPOMArHUTHOrO NOAS.

BuxpeBoe anekTpuyeckoe none. Tok cMeleHns. YpaBHeHns Makceenna B MHTErpanbHoi 1 auddpepeHLmanbHom
chopmax, nx gon3anyYecknin cMbich.

Tema 6. AnekTpoMarHUTHbie Kone6aHUsi U BOJHBI.

OneKkTpoMarHuTHole KonebaHus 1 BOMHbI

OnekTpoMarHuTHole KonebaHms.

HesaTtyxatowue konebaHus. 3atyxatowme konebaHus. BolHyXaeHHble anekTpuyeckue konebaHus. PeaoHaHc Toka.
OnekTpoMarHuTHblE BOJHbI.

BonHoBoe ypaBHeHWE 1 CKOPOCTb PacnpoCcTpaHeHnsl 91eKTPOMarHUTHbIX BOMH. CBOMCTBA 91EKTPOMArHUTHbLIX BOMH.
LLikana anekTpoMarHUTHbIX BOJH.

Tema 7. Tema 3. BonHoBasi n KBaHTOBas onTuKa.

NHTepdepeHums ceeTa.

KorepeHTHOCTb CBETOBbIX BO/H. YCNOBMS MakCUMyMa 1 MUHUMyMa nHTepdbepeHunmn. IHTepdepeHums ceeta ot
pasfnyHbIX 06 EKTOB.

Oudppakuns ceeta.

MpwHumn lMNoireHca-dPpeHens. Meton 3oH PpeHens. Audppakumu Operenst n dpayHrogpepa 0T pasnuyHbIX 06 EKTOB.
PaccesiHue ceeTa.

Mongpusauns n gucnepcms ceeta.

EcTecTBeHHbI 1 nonspu3oBaHHbIil ceeT. 3akoH Mantoca. 3akoH bproctepa. [lBoiHoe nydenpenomnexune. ucnepcus
cBeTa. ONeKTPOHHas Teopus ancnepcumn ceeta.

Tennosoe n3nyyeHue.

XapaktepucTukm Tennosoro nanyvyeHns. 3akoHbl Knpxroga, CtedaHa-bonbumana, BuHa. 'wnoTesa MNnaHka. ®opmyna
MnaHka. OnTrnyeckas NUPOMETpuS.

doToahdpekT. ekt KomntoHa. [asneHume ceeta.

3akoHbl BHeWHero dootoadpdpekTa. YpaBHeHne DiiHwTenHa ana dpotoadpdoekta. MNpumeHeHns potoadpdoekta. SdpcpekT
KomnTtoHa. Macca n umnynsc ¢ootoHa. [asneHue ceeta. OnbiT Jlebenesa.
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Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

Tema 8. OCHOBbI KBaHTOBOW MeXaHMUKMW.
OCHOBbI KBAQHTOBOW MeXaHUKun
OCHOBHbIE NMONOXEHNS KBAHTOBOW MEXaHUKWN.

MnoTesa pe-bpoiinsa. CooTHoweHne HeonpenenéHHocTen Men3eHbepra. BonHosas doyHkUms.Y paBHeHue WpeanHrepa.
OnHoMepHbIN ?5WKK?, TYHHENbHbIA 3dhdekT, KBaHTOBbIN ocumnnaTop.KeaHToBas Teopums atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CReKTp
N3NyYeHuns.

Tema 9. Pusuka atoma M TBEpAOro Tena.

KBaHTOBas Teopus atoma.

Moctynatel Bopa. OnbiT ®paHka u Mepua. ATom Bogopoa no bopy: ctaunoHapHble opbuTbl, 3HEPrus, CReKTp
n3nyyeHns. ATOM BOLOPOAA B KBAHTOBOW MEXaHVKe: KBaHTOBbIE YCNA, CAEKTP U3NyYeHns, npasuna otéopa, CnuH
anekTpoHa. ®epMunoHbl 1 6030HbI. MpuHumn Maynu. MNepuoamnyeckas cuctema anemeHToB MeHaeneesa.

Tema 10. ®n3suka sappa U aNeMeHTapHbIX YacTul,

®dusnka agpa n anemMeHTapHbIX YacTuuAnopo atoma. OnemMeHTapHble YacTuLbl.

XapakTtepucTtuky sapa. dHeprus ceasu aapa. Mooenu sgpa. PannoaktmBHoe nanyyeHue n ero suasl. Peakumm
neneHnsa n cnHTesa saep. Yetoipe Tuna doyHaamMmeHTanbHbIX B3aMOOENCTBUA SNEMEHTaPHbIX YacTul. AHTMYACTULbI.
Knaccudpmkaums anemeHTapHbIx 4acTul. 'mnotesa o kBapkax.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuUnInHe (MOayIo)

CamocTosiTenbHas pabota oby4arolLyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTns. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocToSITENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTta obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTAE/NbHbIX TEM (Pa3fenos) AUCLUMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYHO 1 CMPaBOYHYIO MTEPATypPy, BbINONHSAT 3aJaHusi, HaNpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHOl paboTbl 0By4HaoIWMXCsH PErnaMeHTUPYeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

Mopsaok opraHM3aummn 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTeNbHOCTY No 06pasoBaTebHbIM NPOrpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHucTepcTBa obpasoBaHust u Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOM paboThl CTYAEHTOB BbICWMX YHeOHbIX 3aBeAEeHNA".

MonoxeHwne ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNS TEKYLEro KOHTPOMS YyCNeBaeMoCcTu 1
NPOMEXYTOYHOI aTTecTaunm obyyaowwmxcs dpeaepanbHoro rocyiapcTBeHHOro aBTOHOMHOro 06pa3oBarenbHOro
yupexaeHus Boicliero obpasosaHus "KasaHckuii (MprBonXckuiA) coeiepanbHblil yHuBepcuteT".

MonoxeHue Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4S
NpoBeAEHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyHalowmxcst jpeaepanbHOro rocyaapcTBEHHOMO
ABTOHOMHOIo 06Pa30BaATENBHOIO YUpeXAeHUs Boiclwero obpasosaHus "KasaHckuii (MpuBonxXcknin) oenepanbHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pa3oBaTeNbHbIX pecypcax oenepansHoro
rocynapcTBEHHOro aBTOHOMHOrO 06pa30BaTENbLHOIO YYPEXLEHUS BbICIIEro NPOtECCMOHaNbHOro 06pasoBaHus

"KasaHckui (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOJb30BaHMIO B
y4ebHOM npouecce U1 yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0ByHeHNs
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero o0bpasosaHus "KasaHckui

(MpwBOMXCKMA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHWA oBydatomxcst
B heliepanbHOM rocyaapcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boiclero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHsi 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX n3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasosaHus "KazaHckuit (MprBonxckuit) dpeaepansHblli yHuBepcuTeT™.

Bpy6nesckas I'. B. ®uauka. MNpakTmkym [DnekTpoHHbI pecypc]: yuebHoe nocobue / . B. Bpybnesckasi, U. A.
MoH4yapeHko, A. B. MnbtowoHok. ? Mockea: MHPPA-M, 2012. ? 286 c. ? ISBN 978-5-16-005340-0. -
http://znanium.com/go.php?id=252334

WnbtowoHok A. B. durauka [SnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. nbtowoHok, M. B. Actaxos, A. A.
NoH4apeHko. ? Mocksa : MIH®PA-M, 2013. ? 600 c. - (Bbicwee obpasosaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

PerucTtpaumonHblii Homep 10289335419 iy PAEKTPOHHBIH
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Cagenbes V. B. Kypc obuweit chnanku [DnekTpoHHbI pecypc]: yuebHuk B 3 Tomax / U. B. Casenbes. ? CaHkT-leTepbypr:
NaHb, 2011. - T.3. KBaHToBas onTtrka. ATomMHas cmamka. duauka tBepporo tena. ? 318 c. - ISBN 978-5-8114-0632-6. -
http://e.lanbook.com/view/book/2038

6. POHAO, OLLEHOYHbIX CPEeACcTB NO AUCLUMUINIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUs B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopmMa KoHTpons OueHunBaeMblie
Tan
dra KOMNETEHLIMM TeMbl (pa3pensl) AMCLUNAVHBI
Cemectp 1
TeKyLL M KOHTPOIIb
1. Tema 1. dnsnyeckme 0CHOBbIMEXAHUKMN.
1 |KoHTpOnbHas OMK-4 2. MexaHnyeckue konebaHnsn BOMHbI.
pabota 3. MonekynsipHas ousnkm ntepmoamHammka.
4. Tema 2. SnekTpocTatmka naneKkTpu4eckmin Tok.
1. Tema 1. duanyeckme 0CHOBbIMEXAHUKMN.
2 |Tectmposanue OK-7 2. MexaHn4eckue konebaHnsin BOMHbI.
3. MonekynsipHas pusnkm utepmoamHammka.
4. Tema 2. OnekTpocTaTnka NaneKTpruYeCcKnn ToK.
1. Tema 1. dnsnyeckme 0CHOBbIMEXAHUKMN.
5 |[McbmenHas pabota) g 4 2. MexaHn4eckue konebaHnsm BOMHbI.
3. MonekynsipHas pusnkm ntepmoamHammka.
4. Tema 2. OnekTpocTatnka NanekTpu4eckunin Tok.
Ok3ameH OK-7, OlK-4
CemecTp 2
TeKyLLMI KOHTPO/Ib
5. Tema 2. (npooonxeHue).OnekTpoanHammka.
6. DnekTpoMarHUTHble KonebaHns MBONHbI.
KoHTponbHas
1 OHTPOMNbHA OriK-4 7. Tema 3. BonHoBas 1 KBaHTOBAsSIONTUKA.
pabota ,
8. OCHOBbI KBAHTOBOVIMEXaHWKMN.
10. Pusmka sapa 1 SNeMeHTapHbIXx4acTuL
5. Tema 2. (npooonxeHue).OnekTpoauHammka.
6. OnekTpoMarHuTHole KonebaHns NBOMHbI.
2 NlaGopatopHele OriK-4 7. Tema 3. BonHoBas 1 KBaHTOBasIONTHKA.
paboTbl »
8. OCHOBbI KBAHTOBOVMEXAHWKM.
9. duauka atoma u TBepgoroTena.
5. Tema 2. (npogonxeHune).OnekTpognHammka.
6. DnekTpoMarHUTHble KonebaHns MBONHbI.
7. Tema 3. BonHoBas v KBaHTOBAsSONTUKA.
TecTnposanu K-7 o
3 [Tectuposanme o 8. OCHOBbI KBAHTOBOVIMEXaHWKM.
9. dusuka atoma un TBepaoroTena.
10. Pursmka sapa 1 SNeMeHTapHbIX4acTuL
Ok3ameH OK-7, OlNK-4

6.2 OnucaHne nokasateneun n Kputepues OLeHUBaHUS KOMMNETEHLU MW Ha pa3nnyHbIX 3Tanax nx oopMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:-';lg"gﬁﬂ ou.gHv:;gHua Srtan
OTNNYHO Xopoluo Y nosn. Heyn.
Cemectp 1
TeKyLU i KOHTPONb

PerncrtpaumoHHbin Homep 10289335419
Crpanuvua 7 us 23.
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dopma Kputepum dran
KOHTpOnsi OLeHMBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHasg ([MpaBunbHO BbiNonHeHbI [[1paBuibHO BbINONHEHA (3a8aHus BbIMONHEHbI  |3anaHns BbIMOMHEHDI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoaeMoHCTpUpoOBaH  [3apmaHuii. MpucyTtcTayioT MpoaeMoHCcTpUpoBaH
BbICOKMI YPOBEHb MpucyTcTBylOT cepbésHble oWwmnbKy. HeyL0BNETBOPUTENLHBIN
BNafLeHNs MatepuanoMm. |He3HauYMTeNbHbIE MpooeMoHCcTpypoBaH  |ypoBeHb BnaneHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpPeBOCX0OHbIE [MpooeEMOHCTPUPOBAH  |yPOBEHb BNaAeHNS MposiBneHsbl
CrnocobHOCTM XOPOLWMA YPOBEHD MaTepuanom. HeLOoCTaTOuHbIE
NPVMEHATb 3HaHWA U |BnageHus matepuanom. (I[posiBneHbl HU3KMe crnocobHoCcTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm NMPVUMEHSATDb 3HAHUS 1
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NPVMEHSATb 3HAHMA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMOMHEHWIO |KOHKPETHbIX 3a4aHN.
YMEHUS K BbINOMHEHNIO [KOHKPETHbBIX 3a8aHui.
KOHKPETHbIX 3a4aHuIA.
TecTnpoBaHue [(86% npaBunbHbIX Ot 71% b0 85 % Ot 56% 00 70% 55% npaBunbHbIX
oTBEeTOB U1 Honee. NpaBuNibHbIX OTBETOB.  |MPaBWibHbIX OTBETOB. |[OTBETOB U MEHEE. 2
MucbmeHHas  ([MpaBunbHO BbiNONHEHbI [[paBuUbHO BbINONHEHA (3a0aHUS BbINONHEHbI  |3a4aHns BbIMOMHEHDI
paboTa BCE 3a4aHus. 6orblas yacTb 6onee 4eM HaMoONOBMHY. |[MEHEE YeM HaMoNoBUHY.| 3
[MpooemMoHCTpUpoBaH  |3agaHuii. MpucytcTtaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpucyTtcTeytOT cepbésHble owmnbKy. HeyooBNEeTBOPUTENbHbIV
BnageHnsa matepunanoM. |He3HaudnTenbHble npOD,eMOHCTpMpOBaH YpOBEHb BnageHus
MposiBneHsbl ownbKm. yOOBNETBOPUTENbHbIA  |MaTepuanom.
npeBocXoAHble lMpooeMoHCTpUpOBaH  |ypoBEHb BNadeHNS MposiBneHsb
CrnocobHoCTM XOPOLWMIA YPOBEHD MaTepuanom. HEeLOCTaTOYHbIE
NPUMEHATb 3HAHNA U BnageHunsa matepuanom. npOHBﬂeHbl HWN3Kne CnocobHoCTU
YMEeHUNA K BbINONTHEHUIO npOFIBJ'IeHbI cpenHmne crnocobHocTH MPUMEHATb 3HAHNA N
KOHKPETHbIX 3anaH|/||7|. CNocobHOCTU NPUMEHATb 3HAHNA N YMEHUNA K BbINOJIHEHUIO
NMPUMEHATb 3HAHNA N YMEeHUA K BbINOJIHEHNIO (KOHKPETHbIX 3ap,aH|/||7|.
YMEHUNA K BbINOJTHEHNIO ([KOHKPETHbIX 33,!13HI/II7|.
KOHKPETHbIX 3a0aHWIA.
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOTO 3HaumTenbHble Npobenel
crucTeMaTm4eckoe u y4eBOHO-MPOrpaMMHOro  [y4ebHO-NPOrPamMMHOr0 (B 3HaHNSAX OCHOBHOIO
rnybokoe 3HaHue matepuana, ycnewHo [matepvana B o6beme, |y4ebHO-NpOrpamMMHOro
y4ebOHO-NPOrpaMMHOro  |BbIMONHWN HeobX04MMOM Onst marepwana, gonycTtun
maTtepuana, ymeHue NpeayCcMOTPEHHbIE JLanbHewen yyebbl U [NpUHLMNNANBHBIE
CBOOOOHO BBIMONHATL  [MpOrpamMolt 3afaHuns, |npencroswei paboTtel  [OWMOKW B BbIMONHEHWM
3agaHus, YCBOW OCHOBHY!O no npodgoeccuu, NpeayCMOTPEHHbIX
nNpeLyCMOTPEHHbIE nntepartypy, crnpasuncs ¢ NporpamMmoin 3a8aHni n
nNporpamMmoi, yceomn  |peKOMEHLOBAHHYIO BbINONIHEHNEM 3a4aHui, [He cnocobeH
OCHOBHYIO nuTeparypy m|nporpammoi NpeLyCMOTPEHHbIX NPOLONXNUTb 00yyeHme
3HaKOM C OMCUMNMNHBI, MOKasan |nporpaMMoii, 3HaKOM C (Mnv NpucTynnuTb No
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpamMmoi CMnocobeH K ux LMCUMMNAWHBI, OOMYCTWN |AesTensHoCTM 6e3
OVNCUMNAUHBI, YCBOMAT  |CAMOCTOSATENBHOMY MOrpewWwHoCTN B OTBETE | AONOMHUTENbHbIX
B3aMMOCBS3b OCHOBHbIX |TOMOMHEHMIO 1 Ha 3K3aMeHe 1 npw 3aHATUIA NO
NOHSATWIA OUCLMMNANHBI B [0BHOBNEHWIO B X04€ BbINOMHEHNM COOTBETCTBYIOWEN
VX 3Ha4YeHun ons HanbHenwel y4ebHoM  |aKk3aMeHaUMOHHbIX ancuunnunHe.
nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM
TBOpYECKMe [eATenbHOCTN. 3HaHMAMK NS NxX
cnocobHoCcTn B yCTpaHeHns nog
MOHUMAaHWK, N3N0XEHNM PyKOBOLCTBOM
1 NCMNONb30BaHNN npenogasaTens.
y4ebHO-NPOrpamMMHOro
maTepuana.
CemecTp 2
TekyLLUA KOHTPONb
PerncTpaumoHHbiit Homep 10289335419 SAEKTPOHHLIH
B] YHHBEPCHTET
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cucTemaTmnyeckoe u
rnybokoe 3HaHue
y4ebHO-NPOrpamMMHOro
matepvana, yMeHue
cB0O6OHO BbINOMHATb
3agaHus,
npeaycMOTPEHHbIe
nporpammon, yceoun
OCHOBHYIO NUTEpaTypy u

y4ebHO-NPOrpaMMHOro
marepwana, ycrneuwHo
BbIMNONHWUN
npenycMoTpeHHble
nporpamMmor 3agaHus,
YCBOWN OCHOBHYIO
nuteparypy,
peKoMeHO0BaHHYyo
nporpammorn

y4ebHO-NPOorpamMMHoOro
matepvana B o6beme,
Heobxo0aMMoM ans
JLanbHenwemn yyebbl n
npencrosiwein pabortol
no npodpeccun,
crnpaBuncs ¢
BbINONMHEHWEM 3adaHWNA,
NpPeLnycMOTPEHHbIX

B 3HAHMWSX OCHOBHOIO
y4ebHO-NPorpaMMHOro
martepuana, Lonyctun
NPUHLMNMANbHbIe
OowWKnOKM B BbINONHEHWUN
NpenyCMOTPEHHbIX
nporpamMmor 3agaHnin n
He cnocobeH
NPOLONXNUTb 00yyeHme

dopma Kputepum dran
KOHTpoOns OLLeHUBaHUS
OTnN4YHO Xopoluo Y nosn. Heyn.
KoHTponbHas |[paBunbHO BbINONHEHb! |[1paBuibHO BbiNONHEHa (3a4aHust BbINMOMHEHbl  (3aAaHns BbINOMHEHD
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMONOBMHY. |[MEHEE YeM HaMoNoBuHY.| 1
MpoLeMOHCTpMpOBaH  [3adaHuiA. MpwucyTcTBYIOT MpoLeMoHCcTprpoBaH
BbICOKWIA YPOBEHb MpucyTcTBytOT cepbésHble oWwmnbKy. HeyLOBNeTBOPUTESNbHbIN
BNafeHns MatepnanoMm. (HeaHaunTeNnbHble MpoLeMOHCTPMPOBaH  |ypOBEHb BNaaeHuUs
MposiBneHs.l ownbKu. YLOOBNETBOPUTENbHBI  [MaTepuanom.
npeBocxoAHble MpoLeMOHCTPMPOBaH  |ypoBEHb BRaaeHUs MposiBneHs
cnocobHoCTM XOpOoLWWnii ypoOBEHb mMartepvanom. HepocTaTouHble
NPVMEHATb 3HaHNA 1 [BnaaeHust matepranoM. |MposiBneHbl HU3Kme cnocobHocTM
YMEHMs K BblNoNHeHWo |MposiBneHbl cpefHne  [cnocobHocTm MPUMEHSATL 3HAHNA U
KOHKPETHbIX 3a4aHuii.  [cnocobHoCTM NMPVUMEHSATb 3HAHNA U [yMEHUS K BbINONHEHWIO
MPUMEHSITb 3HAHNA U [yMEHUSI K BbIMONHEHWIO |KOHKPETHbIX 3a4aHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbIX 3a4aHWiA.
KOHKPETHbIX 3aAaHUIA.
NabopatopHble [O6opynosaHme 1 O6opynosaHue un O6opynosaHue 1 O6opynosaHwve un
paboTbl METOLbl MCNONb30BaHblI (METOAbI NCMOMNb30BaHbI [METOAbI YHACTUYHO METObl UCMONb30BaHbl | 2
npasunbHo. MNposiBneHa [B 0CHOBHOM NPaBUbHO. [MCMNONb30BaHbI HenpaBWbHO.
npesocxonHas MposBnena xopowas  [npasunbHo. NpossneHa ([possneHa
TeopeTmyeckas TeopeTnyeckas YyLOOBNETBOPUTENbHAA  |HEYLOBNETBOPUTENbHASA
NoAroToBKa. MOLroToBKa. TeopeTuyeckas TeopeTmyeckas
Heobxoanmble HaBblkn  [HeobX0ouMble HaBbIKM  |MOArOTOBKA. MOAroToBKa.
W YMEHMWS NOMHOCTbIO (M yMeHns B OCHOBHOM  |HeobxonmMble HaBbikn  |HeobxooMMble HaBbIKY
OCBO€HbI. PesynbTaT  |0CBOEHbI. Pesynbtar | yMEHUS 4aCTUYHO 1 YMEHUS HE OCBOEHDI.
nabopaTtopHoii paboTbl |[nabopatopHoii paboTbl [ocBOEHLI. PesynbTart Peaynbtat
MONHOCTBIO B OCHOBHOM nabopaTtopHoi paboThl |[nabopatopHol paboTbl
COOTBETCTBYET €€ COOTBETCTBYeET €€ 4YaCTUYHO He COOTBETCTBYeT eé
LensM. Lensm. COOTBETCTBYET €€ Lensm.
uensm.
TecTnposaHue [(86% npasBuibHbIX O171% b0 85 % Ot 56% 0o 70% 55% npaBubHbIX
OTBETOB U Hbornee. npaBWbHbIX OTBETOB. npaBUNbHbIX OTBETOB. OTBETOB N MEeHee. 3
Ok3ameH O6yuvatowwniics Obyvatowmiics Ob6yuatowwuniics Obyuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyxun 3HaHue obHapyxun
BCECTOPOHHEe, 3HaHwe OCHOBHOrO 3HaumTenbHble Npobenel

3HaKoM C OUCUMMNAWHbI, MoKasan (nporpaMmoii, 3HaKoM C  (Unn NPUCTYNUTb NO
JOMONHUTENbHOM cuctemMatmyeckun OCHOBHOW NuTepartypowu, |oKoHYaHUn
nuTepaTypomu, XapakTtep 3HaHui rno peKkoMeH00BaHHOM YHUBepcuTeTa K
pekomeHOoBaHHoOM oucuunnuHe n nporpammot npodpeccrnoHanbHom
nporpammonm cnocobeH K nx OMCLUMNAUHBI, 0ONYyCTWN |aesTenbHocTn 6e3
OUCUUMNMNHBI, YCBOUST  [CaMOCTOATENIbHOMY NOrpPeLWHOCTN B OTBETE |LOMONHUTESNbHbIX
B3aVMOCBSA3b OCHOBHbIX [MOMOMIHEHWNIO U Ha 9K3aMeHe 1 npu 3aHATUIA NO
MOHSATUIA ONCUMNNAVHBI B |0BHOBNEHUIO B X04€ BbINOSIHEHUU COOTBETCTBYOLIEN
UX 3Ha4YeHUn ans nanbHenwer y4ebHol  [ak3amMeHaLMOHHbIX JucumnnvHe.
nprnobpeTtaemoi paboTbl 1 3apaHuvii, Ho obnapaet
npodpeccuu, nposisun  |NPogoeccnoHanbHom HeobXx0AUMbIMM
TBOpYeckue 0eaTenbHOCTU. 3HaHMAMN ONg nx
cnocobHoCcTn B yCTpaHeHns nog
NOHMMAHWW, N3NOXEHUN pyKOBOLCTBOM
1 MCNOMb30BaHWN npenogasarens.
y4ebHO-NPOrpamMMHOro
marepuana.
PerncTpaumoHHbiit Homep 10289335419 SAEKTPOHHBIH
BIif VHHBEPCHTET
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6.3 TunoBble KOHTPONbHbIE 3afaHUSA UM UHbIe MaTepuanbl, He06XOoAUMbIe 415l OLLEHKW 3HaHUW, YMEeHUH,
HaBbIKOB U (MN11) onbiTa AeATeNbHOCTU, XapaKTepU3yHoLLUX aTarnbl oOpMUPOBaHUSA KOMMETEHLUIA B NpoLecce
0CBOeHUs 06pa3oBaTeNnbHON NPOrpamMmbl

Cemectp 1

TeKywWUin KOHTPONb

1. KoHTponbHas pabota

Tembl 1,2, 3, 4

MpvMep 3apaHns ons NPOBELEHUS KOHTPONbHOW PaboThbl MO NPAKTUYECKM 3AHSATUSIM:

1. K HUTK noaBeleH rpy3 maccon 1 kr. HainTtn HaTsxeHne HUTW, eCNM HATb C rPy30M OnyckaTtb C YCKOpPeHMeM 5 M/c.

2. YeMy paBeH MOMEHT UHepuun cTepXHs maccor 10 Kr n anvHon 3Mm, Bpallarowerocst OTHOCUTENbHO OCH,
nepneHanKynspHON CTEPXHIO Y PACMONOXEHHOW Ha PaCcCTOSHUM 2 M OT OAHOM0 U3 KOHLIOB CTEPXHSA? CTepXeHb
pacnonoXeH ropu3oHTanbHoO.

3. MaxoBuk B BMOE AMCKA HAa4YMHAET BpawaTtbCs € yrnosbiM yckopeHmem 0,5 pan/c2 n yepes 20 ¢ ero KnHeTnyeckas
3Heprusi ctaHoBuTCS paBHoi 500 [x. Kakoi MOMEHT nMnyfbca oH npruobpetaeT yepes 15 MyH nocne Havana
OBUXeHNA?

4. B BaKkyyMe HanpsiXXeHHOCTb 9NEKTPO-CTATUYECKOro Nosns, BON13n 3apsixX€HHO NIOCKOCTM C MOBEPXHOCTHOW
NNOTHOCTbIO 0= 4. HKn/M2 paBHa??. kB/m

5. Ecnu wap paonycom r= 5.M umeet 3apan Q=7HKn n HaxoouTcs B BO3AyXe, TO NOTEHUMAN ero NOBEPXHOCTM paBeH ?7B
6. Ban B Buae cnnowHoro umnmHapa maccoi mi1=10 Kr HacaXeH Ha ropM30HTaNbHYO OCb. Ha LMANHAP HAMOTaH WHYP, K
cBO6OIHOMY KOHLY KOTOPOro noggelleHa rups macco m2=2 kr. C kakum yckopeHueM a byneT onyckatbes rmpsi, ECnu ee
npenocTaBnTb camoin cebe?

7. V13 npyxuHHoro nuctoneta 6bin Npov3BeaeH BbICTPEN BepTUKanbHO BBepx. OnpenennTb BbICOTY h, Ha

KOTOPYtO NoaHMMaeTcs nyns maccoh m=20 r, eCny NpyXuHa XecTkocTbio k=196 H/M Bbina cxarta nepen BoICTPENOM Ha
x=10 cM. Maccoii npyXuHbl npeHebpeyb.

8. PakeTa yctaHoBneHa Ha NoBepxXHOCTW 3emnu A58 3anycka B BepTMKanbHOM HanpaeneHun. MNpu kakon

MUHUManNbHOM CKOPOCTM V1, COOBLLEHHOI pakeTe Npu 3anycke, OHa YOANUTCS OT NMOBEPXHOCTY HA PACCTOSHWE, PaBHOE
paonycy 3emnu (R=6,37*106 m)? Cnnamn, KpoMe Cuibl FPaBUTaLMOHHOrO B3aUMOAENCTBMS pakeTbl 1 3emnu,
npeHebpeyb.

9. Konba BMecTumocTbio V=300 cM2, 3aKkpbiTas NPoOKOl C KpaHOM, COOEPXMT Pa3pexeHHblid Bo3ayx. [ns

N3MepeHUst faBneHns B konbe ropnblwko Konbbl NOrpy3nv B BOLY Ha HE3HAYUTENbHYIO FyOuHY 1 OTKPbIIN KpaH, B
pesynbTate Yero B konby Bowna Boga Maccoii m=292 r. OnpenennTts NepBoHavyanbHoe fasnexHue p B konbe, ecnm
aTMocdhepHoe aasneHne p0=100 k[a.

10. Kucnopon 3aHumaet 06bem V1=1 M3 1 Haxoautcs noa nasneHvnem p1=200 klMa. a3 Harpenn cHavana npw
MOCTOSHHOM AaeneHun 0o o6bema V2=3 M3, a 3aTeM Npu NOCTosHHOM 06beMe o faeneHus p2=500 klMa. MocTponTb
rpadpvk npouecca v HaiTn: 1) nameHeHne AU BHYTPEHHe 3Heprumn rasa; 2) coBeplueHHyo UM paboTy A; 3) KONMYECTBO
TennoTbl Q, NnepeaaHHoe rasy.

2. TectupoBaHue

Tembl 1,2, 3, 4

Tembl 1,2, 3, 4

1. lNonoxeHne MatepuanbHOM TOYKM B AEKAPTOBbIX KOOPAMHATAX 3a8aH0 YpaBHEHNEM

r = 4 ex+2t ey+ 2t2 ez (M) . YpaBHEeHUe TpaekTopum Tena B uMeeT BuA?.

BAPVAHTbI OTBETOB: 1) z=0,5y2 ;x=4 2) x = 0,522 ;y=43) y =z ; x=4 4) x = 0,5y2 ; z=4 5) x = y; z=4

2. MaTepranbHasg To4dka ABUXETCS Mo OKPYXHOCTW paguyca R= 800 cM ¢ Bo3pacTatowein ckopoctbio V= 2t m/c NonHoe
YCKOpPEHUNe TOYKM Yepesd 2 CeKyHbl OT Hayana OBUXEHWS YNCIIEHHO PaBHO

BAPVAHTbI OTBETOB :1)200,01 m/c2 2) 200 m/c2 3) 20 m/c2 4) 2,83 m/c2 5) 2 m/c2

3. Teno, paBHOMEPHO BpaLLASACh C YrNOBON CKOPOCTbIO W = 4 paf/c No OKPY>XHOCTW paauyca 5CMm nmeet yrnosoe
yckopeHue?

BAPVAHTbI OTBETOB 1) -5¢-2 2) -25¢-2 3) 0c-2 4) 5c¢c-2 5) 25¢-2

4. Imnynbc Tena maccoi 50. kr, neTawero co ckopocTbio 720 M/MUH YUCNIEHHO paBeH?

BAPVAHTbI OTBETOB: 1)540«r m/c 2) 600kr m/c 3) 660kr M/c 4) 720kr m/c 5)780kr m/c

5. MatepwmanbHas To4ka (TeNo Maccoi 2kr) ABUXETCS NO OKPYXHOCTW paanyca R= 16 cM ¢ Bo3pacTaiowein CKopoCcTbio
V= 2t M/c HopmanbHas cocTasnsiowas cunibl 4eincTByoWeN Ha Teno Yepes 3.CekyHObl OT Havana OBUXEHUS YACNEHHO
pasHa?

BAPVAHTbI OTBETOB: 1) 200H 2) 320H 3) 400H 4) 800H 5) 1600H

6. Ecnu koadbdpmumeHT TpeHns u=0.3, To Ha Teno Maccom m = 5kr, ABMXYyLEeeCs No HaKNOHHOW NnockocTy nog yrinom 300
K FOPW3OHTY OENCTBYET CMna TPeHns paeHas ?

BAPVAHTbI OTBETOB: 1)20,4H 2) 15,27H3) 12,75H 4) 7,65H 5) 2,25H

7. KoopanHaTbl LLeHTpa Macc CUCTEMbI HacTuL, ¢ Maccamy m1 = 3 Kr m2 = 6 KT, U306paxXeHHON Ha PUCYHKE PaBHbI
BAPVAHTbI OTBETOB: 1) 3 2)4 3) 5 4) 6 5) 2,67 6) 3,33

8. imeeM Heckonbko Ten 1,2,3,4, HAXOOSAWNXCS HA Pa3HOM BbICOTE OT NOBEPXHOCTU 3eMnn. Kakune Tena nmetot
OOWHAKOBYIO NOTEHLMANBbHYIO SHEPru?

BAPVAHTbBI OTBETOB: 1)@3 n €2 2) €3 n €1 3)3 1 €4 4) Bce 5)@11n 2
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9. Ecnn noTteHumanbHas aHeprus Tena Ha BbicoTe 5 MeTpoB OT 3emnu pasHa 60X, TO BENNYMHA CUbl TSXECTMH,
OencTBytolel Ha Teno pasHa?
BAPVAHTbI OTBETOB: 1)2H 2)4H 3)8H 4)12H 5)16H

10. Ban paguycom 5 cM, Mmaccoii40. Kr BpawaeTcs BOKpyr CBOew ocu. Ecnu cyMMapHbIi MOMEHT BHEWHUX CUT paBeH
ymcneHHo 2 HM ,TO yrnoBoe yCKOpeHne Bana paBHO?.

BAPNAHTbI OTBETOB: 1) 20 p/c2 2) 40 p/c2 4) 80p/c2 5) 100 p/c2

11. [1Ba maneHbkux wapa maccamm mi1 =5 r n m2= 55 r 3akpenneHbl Ha TOHKOM HEBECO-

MOM CTepXHe OnnmHon 40 cM. MOMEHT nHepuumn cuctembl oTHocuTenbHo ocn OO' paBeH?

BAPUAHTbBI OTBETOB: 1)36x10-4 krm2 2) 30x10-4 krM2 3)13,2x10-4 krm2 4) 18,4x10-4 krM2 5) 64x10-4 krM2

12. Monblh umnuHap maccoi 10 kr n papuycom 5¢cM kaTutes 6e3 NPOCKanb3biBaHUS MO FOPU30HTANIbHOM NOBEPXHOCTU CO
CKOpPOCTbiO 2 M/c. OTHOWEHME ero KUHEeTUYECKOW SHeprum

NnocTynaTenbHOro ABUXEHWS LEHTPA MAacC K KNHETUYECKOWN SHEPrn BpalLeHNs paBHO?.

BAPMAHTbI OTBETOB: 1)0,2 2)0,4 3)0,5 4) 1 5)1,2

13. Ecnm yactuua maccoii 100 r konebnetcsi no 3akoHy X=5 cos (15 t+ 1/6) (cM) raoe ( X- koopauHaTta YacTuupl ), T0
BEMYMHA aMNanTyObl yCKOPEHNS YacTuubl pasHa?

BAPUAHTbI OTBETOB: 1) 1,25 m/c2 2) 5 m/c2 3) 11,25 m/c2 4) 20 m/c2 5) 31,25 m/c2

14. Ha pucyHke Bbllwe npencTasneH rpagouk 3atyxatowmx konebaHuii. Mepuon konebaHuii paBeH?

BAPVAHTbI OTBETOB:1)13c 2)0,1c 3)4c 4)9,42c 5)1,57¢c

15. Ecnu KoopavHarta yactuusl maccoi 200r co BpeMeHeM M3MeHseTcs no 3akoHy X=5,4e 0,2 t cos(10t + 1/6) (cm), TO
[0BPOTHOCTb cMcTeMbl Bnn3ka K?

BAPUAHTbI OTBETOB: 1) 12,5 2) 25 3) 37,5 4) 50 5) 62,5

16. Ecnu Teno maccoii 200 r coBepluaeT konebaHns B yCTaHOBUBLUEMCS peXMMe Mo 3aKoHy x=2cos(30t+n/4); (M) To
yacToTa konebaHuii cuctemMbl paBHa?

BAPVAHTbI OTBETOB: 1) 20p/c 2) 3,98 'y 4) 3,18 'y 5) 4,78 'y

17. Ecnn uctouHmk konebanwuin ¢ nepronom 0.005 ¢ BbI3bIBAET B BOAE 3BYKOBYHO BOMHY C ANMHOM BOMHbI 7.175 M, TO
CKOPOCTb 3ByKa B BOAe paBHa?

BAPNAHTbI OTBETOB: 1) 1831 m/c 2) 1738 m/c 4) 1575 m/c 5) 1435 m/c

18. Ecnu yactoTta konebaHuin paBHa 100 'L, To pasoBasi CKOPOCTb BOMHbLI 61m3ka K?
BAPNAHTbI OTBETOB:1)100 m/c 2)150 m/c 4)250 m/c 5)300 m/c

19. YpaBHeHe NiocKoi BofHbl B cpede 6e3 3atyxaHus uMeeT BuA:

&(X,1)=8 cos(0.5t -1x )cm. BonHoBOE Yncno pasHo

BAPWAHTbBI OTBETOB: 1) 2,5 m-1 2) 2 M-1 4) 1 m-1 5) 0,5 m-1

20. doTOHHAsA pakeTa OBUXETCS OTHOCUTENBHO 3eMIM CO CKOPOCTbIO YncneHHo pasHoi 0.5C . Xon BpemMeHu B pakete ¢
TOYKM 3peHMst 3eMHOro HabnpaTtens samennutcs B .. pas? (C -ckopocTb cBeTa)
BAPUAHTbI OTBETOB: 1)1,08 2)1,15 3) 1,67 4) 1,4 5)1,25

21. Ecnm B 210 r BewwecTBa COOEPXNTCS 6 MONER, TO MONsSipHast Macca BellecTsa paBHa??
BAPUAHTbBI OTBETOB:1) 31x10-3kr 2) 35x10-3kr 3) 65x10-3kr 4) 23x10-3kr 5) 28x10-3kr

22. MNonb3ysicb NPeLCTaBNEHHBIMM B NPUIOXEHNN (oparMeHTamu Tabnuubl MeHaeneesa onpenenmTb Maccy atomMa
(Monekynbl) H2

BAPWAHTbI OTBETOB: 1) 0,34x10-26kr 2) 5,32x10- 3) 4,65x10-26kr 4) 4,48x10-26kr 5) 6,64x10-26kr

23. 1na1.2 moner noeanbHOro raza cornacHo rpaduvky, npeactaBneHHOMY Ha PUCYHKE, NPSMO €3. COOTBETCTBYET
OaBneHue.

BAPVAHTbI OTBETOB: 1) 16,62x105 lNa 2) 12,46x105 lNMa 3) 9,35x105 lNa 4) 6,23x105 Na 5) 8,31x105 NMa
24. Mpu HopManbHbIX ycnoBusix 3 Mons O2 3aHUMatoT 06 beM paBHbIn?.
BAPVAHTbI OTBETOB: 1)11,2n 2) 22,4n 3) 67,2n 4) 67,2n 5) 89,6n

25. NameHeHune Temnepatypbl Ha 50K rasa renns Maccoi 4r U3MEHSEeT ero BHyTPEHHIOW SHEPruio Ha... (ra3 cuntaTb
naoeanbHbIM)

BAPVAHTbI OTBETOB:1) 24,93 [lx 2) 2077,5 Ox 3)12 46,5 Ix 4)1038,75 L 5) 623,25 Ox

26. Ecnn 2 monst CO2 pacwupsitotes B 2,7 pasa npu nocTosiHHon Temnepatype T=2?300 K, To paboTa paclmpeHns rasa
paBHa..

BAPVAHTbI OTBETOB: 1)2493 Ix 2)3324 Ix 3)4986 Ix

4)7479 Ox 5) 9972 Ox

27. Ecnn monspHas TennoemMkocTb aszota pasHa 20.775 Ix/monbK, TO ero yaenbHas TennoeMKocTb pasHa?
BAPVAHTbI OTBETOB: 1) 10,39 kOx/(kr K) 2)0,74 xOx/(kr K)

3) 3,11 kOx/(xr K) 4) 0,31 kOx/(kr K) 5) 0,57 kOx/(kr K)

28. Ecnun cpenHas kBagpatmyHas ckopoctb monekyn npu temnepatype T =300 K pasHa 483 m/c, To aT0T ras”?..
BAPVAHTbI OTBETOB: 1) Bogopog 2) kucnopog 3) aproH4) yrnekucnbiii ras 5) renvi

29. CpenHsis onnHa ceobonHoro npobera Monekyn aproHa npu P=1.05x105 Ma n T = 300 K paBHa? (3d0heKTUBHbIA
Ovametp monekyn cM. [NpunoxeHue).

BAPVAHTbI OTBETOB: 1) 6,15x10-8m 2) 7,3x10-8m 3) 11,3x10-8m 4) 9,9x10-8m 5) 18,3x10-8m

30. Ecnu 8.Moneli rasa pacumpsoTcs n3otepmmndeckn ot o6bema V1 = 2 n jo o6bema V2 = 5.4 n, 70 NprpoCT SHTponum
CUCTEMbI paBeH?..

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncrtpaumoHHbin Homep 10289335419 9
Crpanuvua 11 13 23. inn 37

A 5 (1,

AE
HH

A



Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

BAPVAHTbI OTBETOB:1) 41,55 Ox/K 2) 49,8 3) 58,17 Ox/K 4) 66,48 Ox/K 5) 74,79 Ox/K

3. NMucbmeHHas paborta

Tembl 1,2, 3, 4

1. Haittn o6bem (B M3) v Moneit naeanbHoro rasa npu HopMasnbHbIx ycnosusix ( p0=1,013?105Ma , T0=273,15 K).
2.Hantn konnyecTBo BelecTsa v (B MOb), ECIN €ro Macca pasHa m.

3. HainTtn maccy ogHoro atoma (B Kr) 4aHHOro BelwecTsa.

4. KoHueHTpauns Monekyn rasa pasHa n, CPeaHss KUHeTMYecKas SHeprus nocTynaTenbHOro ABUXEHNS paBHa <€>MocCT..
Hantn naBneHne rasa p Ha cTeHky cocyaa (s a).

5. CpenHsas KMHeTn4Yeckas sHeprus NocTynatenbHOro ABMXEHUs MONEKyn rasa <e>nocT. . Haintn temnepatypy rasa T (B
K).

6. B 3akpbiTom 6annoHe o6bemom V npu Temnepatype toC HaxoauTcs ras Maccoi m. HailTn naBneHve rasa Ha CTEHKY
cocyna p (8 Ma).

7. B 6annoHe 06beMom V Haxooutcs ras nog fasneHvem p npu temnepatype toC. Haiitu ero maccy m (B kr).

8. B cMecw rasos napumanbHble faBneHns asoTa, KMcnopona u aproHa pasHbl p1, p2 n p3, COOTBETCTBEHHO. HanTn
[asrieHne 310l CMecK rasos.

9. M3 6bannoHa o6bemoM V npu noctosiHHO TeMnepartype t?C nspacxonosany aproH maccon Am . Ha ckonbko
ymeHblumnock nasneHune Ap (B a) rasa B 6annoHe?

10. Ha pucyHke npefcTasneH rpadouk yHKUUM pacnpeneneHns Monekyn rasa no CKopocTaM (pacnpeneneHve
Makceenna). Hantu temnepatypy atoro rasa T (B K).

11. Ha HemarHWTHbIV Kapkac coneHona cedeHmeM S B OAMH cnovi HamoTtaHbl N BUTKOB npoBonoku. [nvHa coneHonpa
pasHa ¢. Hantu nHgyktneHocTb L (B MITH) aToro coneHounpa.

12. B marHuTtHOM none ¢ uHaykumen B pasHomMepHo BpawaeTcs pamka n3 N BuTkoB npoBonoku. lNnowans pamMku pasHa
S,yrnoBas cKopoCTb BpalleHns paBHa w. Hantn makcumanbHyto 3.4.c. Ei,max (8 B) nHaykummn, BO3HUKAIOWYO B 3TON
pamke.

13. Mo coneHounpy ¢ yncnom ButkoB N TeyveT ToK |. MarHUTHBIA NOTOK Yepes nonepeyHoe ceveHne coneHonpa paseH .
Hantn nHoyktusHocTb L (B MKITH) aTOro coneHouaa.

14. Cvna Toka B KaTywWwKe UHAYKTUBHOCTM L paBHOMeEpHO yBenu-dnsaetcs Ha Al 3a Bpems At. Halitn cpenHee 3HadveHne
9.40.C. camomHaykumm Es(s MB).

15. B anekTpuyeckon uenu ¢ MHOYKTMBHOCTLIO L cnna Toka name-Haetcs no 3akoHy I= 5t (A). Hantm a.4.c.
camouHgykumu Es (8 B).

16. pwn BbIKNIOYEHUN Lienun, cogepxallen conpotusneHune R, cuna Toka yMeHbluaeTcsa cornacHo rpadouky. Hamtum
WHOYKTUBHOCTb Lenu L (B [H).

17. B nnockoM BO3OyWwHOM (€ = 1) KOHAEHcATope C MNoWaabio KaxXA0A NNacTuHbl S MHOYKUMS!

18. B nnockom BO3OyWHOM (€=1) KOHOEHCATOPE 3NEKTPUYECKOE CMELLEHNE MeHSeTCs No 3akoHy D=a?t . Hantn
NAOTHOCTb TOKa CMeweHus jemel,. (B A/mM2).

19. ConeHoug ¢ nnowanbio nonepeyHoro cevyeHns S nmeet N BUTKOB NPoBONOKU. HOYKUMS MArHATHOrO NONS BHYTPY
coneHomga npu cune toka | pasHa B. Haintn nHgyktusHocTb L (B MITH) aTOro coneHomaa.

20. ConeHomnp MHAYKTUBHOCTLIO L copoepxumt N BUTKOB NPOBO-N0KW. HaiTu MarHUTHbIA NOTOK Yepes3 nonepeyHoe
ceyeHue coneHouaa @ (B MkB6) npw 3anaHHoi cune Toka .

Ok3ameH

Bonpochbl k ak3ameHy:

OCHOBbI KUHEMATMKM.

1. TpaekTtopus. NepemeweHne.CkopocTb. CKOPOCTb B AEKAPTOBOM CUCTEME KOOPAMHAT.

2.CkopocTb. CKOpOCTb B MOMASPHOR CUCTEME KOOPAUHAT.

3.CkopocTb. CpenHss ckopocTb. MNpoiaeHHbI NyTb.

4.YckopeHue. YCKopeHve B AEKapTOBON CUCTEME KOOPAMHAT.

5.YckopeHue. YckopeHue B cucTeMe KOOPAMHAT, CBA3aHHON C ABMXYILENCS TOHKOW.

6.Yron nosopota. Yrnoeas ckopocTb. CBA3b NMHEWHOW M YrNOBOW CKOPOCTMW. YINIOBOE YCKOPEe-Hue.

OCHOBbI AMHAMUKW.

7.InHamrka matepranbHon To4Kn. 3akoHbl HbloToHa.

8.duHamuka TBepgoro Tena. LleHtp macc.

9.3aKk0oH OBMXEHMS LIeHTpa Macc.

3aKOHbl COXpaHEHNs1 B MEXaHUKe.

10. PaboTa B MexaHuke.

11.KnHeTunueckas 1 noTeHUmManbHas sHepruu.

MexaHuka TBepaoro tena.

12.0CHOBHOE ypaBHEHNe OMHAMVKK BpalwaTenbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENbHO HEMOABUXHOM TOYKM .
13.0cHOBHOE ypaBHEHWE OMHAMVKW BpawaTenbHOro ABUXEHWS TBEPAOro Tena OTHOCUTENbHO HEMOABMXHON OCH.
14 . MOMEHT CuWnbl, MOMEHT UMNYNbCca, MOMEHT nHepunn. KnHetnyeckas sHeprus spaliaiowerocs Tena.
15.3aKk0Hbl COXpaHeHNs (MMNynbca, SHEPrM, MOMEHTA UMMYbCa).

Penatusmcrtckas mexaHuka.

16. MNpeobpasosaHns koopanHaTt Fanunes. MpuHUMN oTHOoCUTENbHOCTY Manunes
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17.Moctynatel SiHwTeHa. MNpeobpazosaHns koopamHat JlopeHua.
18.[1MHa 1 NPOMEXYTOK BPEMEHW B PENATUBMUCTCKON MEXaHMKE.
19.MoHATNE OOHOBPEMEHHOCTMN B PENSATUBUCTCKON MEXAHNKE.
20.PensatnBncTCKuMii 3aKOH CNOXeEHMS CKOPOCTEN.

21.0OCHOBbI PENATUBUCTCKON AUHAMUKM.

22.B3anMocBA3b MACChl M SHEPTM B PENSTUBNCTCKON MEXAHUKE.
MexaHnyeckme konebaHus.

23.CBoboaHble rapMoHuyeckme konebaHus

24.3atyxanlme mexaHu4eckne konebaHus

25. BblHy>X1eHHble MexaHu4Yeckne konebaHums

MexaHuyeckne BONHbI.

26. [MpononbHbIE 1 NOMepeYHble BOMHDI

27.YpaBHeHVe BOSHbI.

28.Ma3oBas CKOPOCTb BOMHbI

29 DHepruns BOSHbI.

Crosi4me BOMHbI.

MKT npoeanbHoro rasa.

30.Cratmctmyeckunii 1 TepMoaNHaAMNYECKUA METO4bI NCCNEA0BaHMS.
31.0OCHOBHOE ypaBHEHWE MONEKYNSAPHO-KMHETNYECKOW Teopun (BbiBOL4).
32.CpepnHekBagpaTnyHas CKOpPoCTb. PU3NYECKnii CMbICN TEPMOAMHAMNYECKON TeMnepartypsbl.

33.4ucno crteneHein cBoboabl Monekyn. 3aKoH paBHOMEPHOrO pacrnpeaeneHns aHeprum no Yicnam cteneHel ceobonbl
MOSEKY.

34.3aKkoH pacnpeneneHns MONEKyNn No CKOPOCTSAM (pacnpeneneHne Makcsenna).

35..PacnpeneneHne BonbumaHa. BapomeTpuyeckas coopmyna.

OcHoBbI TEPMOANHAMYKM.

36.BHyTpeHHsIs aHeprus. TennoTa n pabota B TepMoAMHAMMKeE.

37.MNepBoe Ha4ano TepMOAMHAMKKM U €ro MPUMEHEHNE K U30XOPNHECKOMY NpOoLecCy.

38lNepBoe HaYano TEPMOAUHAMUKIM U €70 NPUMEHEHWE K n30bapuyeckomy npoueccy. dPnsmye-ckuii CMbICH
YHUBEpCanbHON ra3oBON NOCTOSHHON.

39.MNepBoe HaYano TepMOAMHAMUKA U €ro NPUMEHEHUE K M30TEPMUYECKOMY NPOLIECCY.

40.MepBoe Ha4Yano TepMOANHAMUKM 1 Er0 NPUMEHEHME K aamabaTnyeckoMy npoLeccy.

41.9hpekTrBHBIN onameTp. CpenHss anuHa ceobonHoro npobera Monekyn. Bpems penakcaumm.

42.5BneHne ondodoyaun. 3akoH duika.

43.591BneHne TennonpoBoaHoCTU. 3akoH Pypbe.

44.51BneHve BHYTPEHHEro TPeHus.

45.Kpyroeble npoueccsl. K.[1.[. Tennosoi n xonoannbHOW MawWwHbI.

46.Uwnkn Kapro. K.IN. 0. unkna KapHo (BbiBOg).

47.Mepsas n BTOopas teopema KapHo. TepMoanHammyeckas wkana temneparyp.

48.MNpuBeneHHas Tennota. YpasHeHue Knaysuyca.

49.0HTponus. CBolcTBa 9HTPOMMM.

50.9HTpoNMS noeansHOro rasa.

51.BTopoe Havano repMoanHamumKu.

52.CtaTmctTuyecknii CMbIC BTOPOro Havana TepMoaMHaMUKW.

53.YpasHeHune BaH-pnep-Baanbca. Nonpaekn BaH-gep-Baanbca.

OnekTpunyeckoe rnone B BakyyMme.

54. 9n. cTaTnyeckoe none B BakyyMe. 3aKOH CoxpaHeHus an. 3apsaa. 3akoH KynoHa. HanpsxeHHOCTb an. nonsi.
MpuHUMN cynepnosnumnn Nnonen.

55 MoteHuunan an. ctatnydeckoro nons. CeA3b HANPSXEHHOCTM U NOTEHUMana an. cTaTm4eckoro nons.
56.9nekTpuyeckmnini gmnonb. PacyeT an. nons gunons.

57. CnnoBble nuHWMK 3n. nons. NMOTOK BEKTOpa HanpPsXXeHHOCTU 3/1. MoNs.

58.Teopema OcTporpanckoro-laycca v ee NpUMEHEHNE K BbIYMCIEHWIO HAMPSIXKEHHOCTY MoNst 0T 6ECKOHEYHO
0OHOPOAHO3aPSXEHHOW NMNOCKOCTW.

59. Teopema OcTporpaackoro-laycca n ee nPUMEHEHNE K BbIMUCEHWIO HANPSXXEHHOCTM NONSt OT 6ECKOHEYHOW HUTK.
60.Teopema OcTporpanckoro-laycca n ee NpUMEHEHNE K BbIYUCNIEHNIO HANPSAXEHHOCTY NOAS METANNYECKON CAhepb!.
OnekTpmnyeckoe nosne B BelECTBE.

61. On. none B onanekTpukax. MongpHbie 1 HENONAPHbIE MONEKY/bl. ON. ANMOMb BO BHELWHEM OOHOPOLHOM 311. Nofe.

62. ﬂonﬂpmaaum OM3aNeKTPUKOB: opueHTauMoHHasa u gedpopmanoHHas. BeKTOp nondapmnsaunn. CBa3b mexny
I'IOBerHOCTHOI7I NNOTHOCTbIO CBA3aHHbIX 3aps00B 1 BEKTOPOM nondapusaudnn.

63. Hal'lpFI)KeHHOCTb 3. NONA B ON3NEKTPUKeE. Teopema Faycca ONnsa 9. NoNs B AN3NEKTpUKe. ,ﬂmsneKTpmquKaﬂ
NPOHNLAEMOCTb N ee CpI/I3W-IeCKI/IIZ CMbIC/.

3.MpoBoOAHMKM B 9NEKTPOCTATAYECKOM Nofe
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64.MpoBonHWKM B an. none. PacnpenenexHne 3aps00B B NPOBOAHMKAX (BHYTPU NPOBOOHMKA WU HA €r0 MOBEPXHOCTH).
65.CB5A3b Mex .y HanPsSXXEeHHOCTbIO /1. MONA Y NOBEPXHOCTU MPOBOAHMKA Y MOBEPXHOCTHOW NIOTHOCTbLIO 3apsa0B.
66. OnekTpoemMKoCcTb NPoBOoAHNKOB. KoHaeHcaTopbl. CoenHeHne KOHAEHCATOPOB.

67.9Heprus an. nons. SHeprus CMCTeMbl HEMOABUXHbIX TOYEYHbIX 3apAA0B.

68. OHeprus an. nons. SHeprua 3apsXKEHHOro NPOBOAHKKA.

4.T10CTOSAHHBIN 3N1EKTPUYECKUIA TOK.

69. NOCTOSHHbIN 3. TOK, €ro XapakTepPUCTUKN 1 YCNOBMS CYLLECTBOBaHUS.

70. MocTosiHHbIV 3. TOK. 3akoH Oma ans uenw.

71. MNocTosHHbIN an. Tok. 3akoH Oma B andpcpepeHumnansHom opme.

72. ONeKTpOonpPoOBOAHOCTb METANNOB. DKCNEPUMEHTANbHOE 00KA3aTENbCTBO 3NEKTPOHHON NpMpoabl TOKa B MeTannax.
73. Knaccuyeckasa Teopus anekTponpoBogHoCcT metannos. BeiBog 3akoHoB Oma n BnoemaHa-®paHua na aneKTpoHHOM
Teopun.

74. Tpy4HOCTM KNAacCM4ecKoi Teopun NpoBOAMMOCTH.

CemecTp 2

Tekywuin KOHTpONb

1. KoHTponbHas pabora

Tembl 5,6, 7,8, 10

MpvMep 3a0aHns 015 NPOBEAEHUS! KOHTPO/BbHOM paboThl MO NPAKTUYECKUM 3aHSTUSAM:

1. MarHuTHoe none ¢ niaykumen B=10-2Tn HanpaeneHo nog yrnom600 K MOBEPXHOCTW MOWALKU B BUAE Tpaneuum ¢
ocHosaHusMm 10 cM 1 20 cm 1 BeicoTon 8 cM. OnpenennTtb NOTOK BekTopa B yepes aTy nnowanky.

2. Mnockas wariba TonwmHoi h, nmetowas BHyTpeHHWin paanyc R1 n BHewHniA R2, HeceT paBHOMEPHO pacnpeneneHHbIi
no oboemy 3apsn Q. YeMy paBeH MarHUTHbIi MOMEHT 3TOM Waibbl, eCcnv OHa BpalaeTcst OTHOCUTENBHO OCH,
neprneHanKynsipHo ee NNOCKOCTU 1 Npoxoasiuen Yepes LeHTp Macc, ¢ YactoTol n? R1=10cm;R2=20cm;Q=2*10-4Kn;
n=5c-1.

3. MpOTOH, yCKOPEHHbI pasHoCTbo noTeHuunanos 0,8kB, Bnetas B 0AHOPOAHOE MarHUTHOE none ¢ uHaykuuen 0,1Tn,
OBUXETCS No OKpyXHocTn. Onpenenntb paanyc aTON OKPYXHOCTH.

4. Topoua NpsMOYronbHOro ceveHunst cogepxumt 1500 BUTKOB. HapyXHbiii guameTp topouaa paseH 20 CM, BHYTPEHHWI -
10 cm. OnpenenvTb MarHUTHBIA NOTOK B TOPOUAE, ECNU cuna Toka, npoTekaiuero B 06moTke pasHa 20 A.
MNpsMOYronbHMK Ce4eHUst MeeT CTOPOHbI 4CM 1 5 cM.(Y4eCcTb HEOOHOPOLHOCTb NONSA B TOPOMAE).

5. MOTOK MarHUTHOM MHAYKLMK Yepes nnowanb NonepeyHoro cevyeHust coneHomaa paseH ®=5mkB6. OnnHa coneHomnna
[=25 c™m. Onpenenntb MarHUTHLIA MOMEHT PM 3TOrO CONeHoMaa.

6. Tpu oguHakoBbIx monoxutensHbix 3apsna Q1=Q2=Q3=1 HKn pacnonoxeHbl No BepWUHAM PaBHOCTOPOHHErO
TpeyronbHuka. Kakoi oTpuuaTenbHblii 3apsa Q4 Hy>XHO MOMECTUTb B LLIEHTPE TPeYroNbHUKa, YTOoBbl cuna npuTsXXeHns ¢
€ro CTOPOHbI ypaBHOBECWNA CWIbl B3AMMHOMO OTTaNnK1MBaHUs 3aps 0B, HAXOASIWNXCS B BEPLUNHAX?

7. NonoxuTtenbHble 3apaabl Q1=3 MkKn n Q2=20 HKn HaxooaTcs B BakyyMe Ha pacctosHum r1=1,5 M opyr ot gpyra.
Onpenenntb paboty A', KOTOPYIO HAOO COBEPLWMNTb, 4TOBLI CONU3NTL 3apsiibl A0 PACCTOAHUSA r2=1 M.

8. OnekTpuyeckoe none co3naHo Asyms TodedHbiMm 3apsgamu: Q1=30 HKn n Q2=-10 HKn. PacctosiHue d mexay
3apsgamu pasHo 20 cM. OnpedennTtb HaNPSXXEHHOCTb 3NEKTPUYECKOro Nons B TO4KE, Haxoaswencs Ha paccTosHUN
r1=15 cm oT nepBoro n Ha paccTosaHUN r2=10 CM OT BTOPOro 3apsL0B.

9. MNMoTeHumomeTp ¢ conpoTtusneHmem R=100 OM noakntoyeH K MctodHuky toka, SLC & kotoporo pasHa 150 B 1
BHyTpeHHee conpoTueneHue r=50 OM. OnpenennTb NokasaHue BonbTMETPA C conpoTueneHnem Re=500 Om,
COEJIMHEHHOrO NMPOBOLHUKOM C OLHOW U3 KNEMM NOTEHLMOMETPA U NOABUXHBLIM KOHTAKTOM C CEPeanHoi 0bMOTKM
noteHumometpa. Kakosa pa3HOCTb MOTEHLMANOB MEXOY TEMU Xe TOYKaMU NoTeHUMoMeTpa npu OTKNIOYEHHOM
BONbTMETPE?

10. Mo ToHKOMyY npoBoasawWwemy KonbLy pagnycom R=10 cm TeveT 1ok 1=80 A. HaiTn MarH1THyi0 nHaykumio B B Touke A,
paBHOyOaneHHoM OT BCEX TOYEK KonbLa Ha pacctosHue r=20 cM.

11. Ha ToncTyto CTEKNSHHYIO NAACTUHKY, MOKPbITYIO O4eHb TOHKOM MAEHKOW, NoKasartesib NpenoMneHms n2 Bewwectsa
KOTOPOW paBeH 1,4, nagaet HOPMabHO NapanfienbHbIA My4oK MOHOXpoMaTmyeckoro ceeta (A=0,6 Mkm). OTpakeHHbIi
CBET MakcumanbHo ocnabneH Bcnencteue uHtepdepeHummn. Onpenenntb ToNWmMHY d NAeHKW.

12. Ha wenb wupuHon a=0,1 MM HOpMabHO NagaeT napanfieNbHblid My4oK CBeTa OT MOHOXPOMATMYECKOro UCTOYHMKA
(A=0,6 mMkm). OnpenennTb WMPUHY | LEHTpPanbHOro MakcMMyma B AUMPaKLNOHHON KapTUHE, MPOELMPYEMON C NOMOLLbIO
NNH3bI, HAXOAAWENCA HENOCPEACTBEHHO 3a LWeNblo, Ha 3KpaH, OTCTOAWMI OT NMMH3bl HA pacCcToaHUN L=1 M.

13. CteneHb nonspmaaumm P yacTmyHo-nonsapuaoBaHHoro ceeta paeHa 0,5. Bo ckonbko pas otnnyaeTcs
MakcuMasnbHasi MHTEHCUBHOCTb CBETA, MPOMNYyCKaeMoro Yepes aHannsaTtop, 0T MUHUMaNnbHON?

14. C noBepxHOCTM caxu nnowanbio S=2 cM2 npu temnepartype T=400 K 3a spems t=5 MuH nsnyyaercs aHeprns W=83
IOx. Onpenenutb KO3OMUUNEHT TENOBOrO N3NYYEHNS € CaXM.

15. [1Ba NCTOYHMKA N3NyYatoT CBET C ASIMHOM BONHbI 375HM 1 750 HM. HalTn oTHOWEHME UMMNYNbCoB (POTOHOB,
n3nyyaembix NepBbIM N BTOPbIM NCTOYHMKOM.

2. NTabopartopHbie paboTbl
Tembl 5,6,7,8,9
3aHsTue 1. JlabopatopHas pabota €1. N3yyeHne pacnpeneneHnst MarHUTHOO Mons BAOMb OCU coneHouaa.

3aHsiTe 2. JlabopatopHas pabota €2. OnpeneneHne ropmsoHTaNbHOM COCTaBNsIOWER MarHUTHOW UHOYKLMM
MarHUTHOro nons 3emnu.
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3anstne 3. [labopatopHas paboTta €3. M3y4eHre 3aTyxatowmx konebaHumi.

3aHaTue 4. NlabopaTtopHas pabota €4. M3y4eHne cobCcTBEHHbIX KonebaHuii CTpyHb.

3aHaTue 5. NlabopaTtopHas pabota €5. V3ydeHne gucppakumm ceeta.

3aHsiTe 6. JlabopaTtopHas pabota €6. 13y4eHne 3aKOHOB TEMNOBOMO U3NYyHeHNs.

3aHaTue 7. NlabopaTtopHas pabota €7

3aHsiTue 8. JlabopatopHas pabota €8. dkcnepuMeHTanbHoe NoATBEPX AeHMe nocTynatoB bopa. M3yyeHve sBneHus

poToadhpekTa.

3aHsTue 9. JlabopatopHas paboTta €9. MiamepeHne CKOPOCTM CBETA C MOMOLbIO 1a3ePHOr0 CEHCopa ABUXEHUS .

3. TectupoBaHune

Tembl 5,6,7,8,9, 10

1. Ecnu B aneKTpr4eckoM none 3apsiKEHHOW METanNMYeckolr NNocKo-CTn (B6NM3n He€) pacrnonoxeHbl ABE OOUHAKOBbIE
nnowankn 1 n 2, a yron a= ?.. rpagycos, TO OTHoweHne notokos PE2 k PE1 pasHO?.

BAPVAHTbI OTBETOB: 1) 0,52) 0,71 3)0,874)15) 0

2.CpaBHWTb NOTEHUMAbI TOYEK.

BAPNAHTbI OTBETOB: 1)p1< 2 2) p1= 2 3) p1>p2 4) ¢1>p3 5) p1<p3

3. Mpwn Hannyun 3apspos q1= 2 HKn, 2= 3 HKn, g3= -5 HKn, NOTOK BEKTOpa HANPSAXEHHOCTU 3N1EKTPUHECKOrO NONs
yepes 3aMKHyTYIO MOBEPXHOCTb B eanHuULax B.m paseH ?

BAPVAHTbI OTBETOB:1)225,9 2)-225,9 3)-112,9 4)-451,9 5) 0

4. Ha pvicyHke npeacTasneHbl KpyBble ructepesnca ans AByx CerHetoanekTpukos. OctatoyHas nonspusoBaHHOCTb
(nHaoykuma D B Touke a ) (KOpUMTUBHAS CUNa)CErHeTOaNeKTprka €7.. (B yCNnoBHbIX eAUHNLAX ) paBHa

BAPVAHTbI OTBETOB:1)42)53)74)25) 3

5. MNpwu paspsoke koHOeHcaTopa, 3apsXEHHOro 4o pasHocTy noteHuua-nos U= ?.. B, nmetowero 3apsag Q= . mkKn,
BbloenseTcs aHeprus ?7?..

BAPVAHTbI OTBETOB:1)200mk Ik 2) 360MKkOx 3) 490mMkx 4) 640mk X 5) 900mk X

6. Ha pucyHke naHa 3aBUCMMOCTb CUSibl TOKA OT HanpsxeHus. MowHocTb, Bolaensiemas Ha conpotusneHum npy U = 10 B
pasHa:

BAPVAHTbI OTBETOB:1)0,4BT1 2) 1,2 BT 3) 1,75 Bt 4) 2,4 BT 5) 3,15B7

7. CornacHo Knaccuyeckol Teopun snekTPonpPoOBOAHOCT METANNOB YACNO CBOOOLHBIX 3NEKTPOHOB B 1 cM3 CBUHLA
paBHoO ?..

BAPVAHTbI OTBETOB:1) 0.86*1023 2) 0.85*1023 3) 0.62*1023 4) 0.32*1023 5) 0.56*1023

8.[lBa 6eckoHEYHO ONMHHBLIX MPOBOAHMKA (puc) ¢ Tokamm |1= 2= 3. A B Touke C co3aatoT MarHUTHOE Mosie C MHOYKUUen
YMCNEHHO B PABHOW ..

BAPVAHTbI OTBETOB:1)15 mxTn 2) 0 mkTn 3) 10 MkTn 4) 6,6 mxTn 5) 20 mkTn

9.[1Ba napannenbHbIX TOHKUX NPOBOAHMKA C ToKamu [1=2. A n 12= 3 A gnuHoin L= 10.cM B BakyyMe Ha paccTosHuu I= 2
CM Opyr OT Apyra B3avMOAENCTBYIOT C CUIOA?

BAPUAHTbBI OTBETOB:1)20mMkH 2) 160mkH 3) 240mMkH 4)373,3mkH 5)514,3mMkH

10. Ecnun npoToH co ckopocTbio V= 200M/c BneTaeT B MarHUTHOE none ¢ nHaykumen B= 4.Tn, nepneHankynsapHo
MarHMTHOMY MO0, TO PaanyC KPMBU3HbI €r0 TPaeKTopun paBeH ?

BAPVAHTbI OTBETOB:1)3,13 M 2) 4,87 M 3) 3,34 M 4) 2,69 M 5)10,4 M

11.Ecnn makpoToku I11=2 A, 12= 3 A, n MukpoTok 13= 4 A, co3natoT MarHUTHOM none, To LMPKynaums Bektopa
HanpPs>XeHHOCTW MarHUTHOrO MOAS MO 3aMKHY-TOMY KOHTYpY L (puc.) paBHa ?.

BAPVAHTbBI OTBETOB:1)0,8 A2)-0,4 A3)0,4A4)23A5)0,6 A

12.B koHgeHcaTope emkocTbio C= 10nd npu paspsaake Yepes conpotmeneHne R= 2. OM 3apag ymeHblwnTCS B 2,72 pasa
3a BpeMms paBHoe ?

BAPVAHTbI OTBETOB:1) 18,55 ¢ 2) 14,62 ¢ 3) 4,56 c 4) 15,48 ¢ 5) 14,72 ¢

13. Ecnun nHaykums MarHMTHOro nons B napamarHeTuke ¢ = 1,002 pasHa B= 4 Tn, T0 HANpSXEHHOCTb MarHNTHOMO NON4
Tam pasHa?.

BAPVAHTbI OTBETOB:1)3,3x105A/m 2) 3,8x105A/m 3) 3,5x105A/M 4) 2,8x105A/m 5) 4,1x105A/m

14 Ecnu B konebatenbHOM KOHTYpe 3apsaa Ha obknaakax KoHaeHcaTopa n3MeHsieTcsl no 3akoHy: q=13,5 exp(-3 t ) cos(16t
+ 1/4) (Kn), T0 BOBPOTHOCTL KOHTYpa 6nm3ka K?.

BAPVAHTbI OTBETOB:1) 30 2)16 3) 11 4)85 5) 44

15. Ecnn B HEKOTOPOI cpene AaHO BOMHOBOE ypaBHEHMWE, TO nokasaTenb NpenoMieHns BewecTBa paBeH?

BAPVAHTbI OTBETOB: 1) 2) 1,23 3) 1,4 4) 1,55) 1,56

Ok3ameH

Bonpochbl k ak3ameny:

1. MarHuTHOe none B Bakyyme. 3akoH brno-Casapa-/lannaca v ero npumeHeHne ons pacyeta MarHuTHOro nons NPsSIMoro
TOKA.

2. 3akoH buo-Casapa-Jlannaca v ero npyMeHeHVe Onsg pacyeta MarHUTHOrO Nons B LEHTPE KPYroBOro Toka.

3. MarHnTHOe none ABuxyluerocs 3apsaa.

4. 3akoH Amnepa. [leiicTBne MarHNTHOro NONS Ha ABMXYIUMACS 3apsL.

5. [BUXeHne 3apsXXeHHbIX YaCcTUL, B MarHUTHOM Mone.

6. Yckoputenu 3apsikeHHbIX YacTul,. LInknoTpoH.
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7. OdhpexT Xonna.

8. 3akoH NONHOro ToKa AN MarHWTHOrO MONs B Bakyyme.

9. MarHuTHOEe none coneHouga n Toponaa.

10. PaboTa no nepeMeLleHnto NPOBOLHMKA U KOHTYPa C TOKOM B MArHUTHOM Mofe.
6.MarHnTHoe none B BeElWeECTBE.

11. MarHuTHoe none B BewecTee. MarHNTHbIE MOMEHTbLI aTOMOB 1 3NEKTPOHOB.
12. llna n napa marHeTun3am.

13. HamarHn4eHHocTb. MarHutHoe none B BelecCTBe.

14. 3aKOH NONHOro ToKa AN MarHUTHOrO Nons B BEWECTBE.

15. ®eppomarHeTuku, Nx CBOMCTBA 1 KX Npupoaa.

7.0OCHOBbI TEOPUWN 3NEKTPOMArHUTHOIO MONS.

16. OnekTpoMarHnTHas nHaykuus. Onbitel @apages. Mpasuno JleHua.

17. OnekTpoMarHnTHaa nHaykuus. Beisog 30C vHOYKUMM U3 3NEKTPOHHON TEOPUU N M3 3aKOHA COXPaHEHNS SHEPruu.
18. IHpyKTMBHOCTb KOHTYpa. CamomHaykuns. BaammHas uHaykums.

19. DHeprmsa MarHMTHOro nonsl.

20. Buxpesoe anekTpunyeckoe none.

21. Tok cmelleHms.

22. YpasHeHue Makcsenna n nx aHanms

8.9nekTpoMarHuTHble konebaHus.

23. OnekTpuyeckuii konebatenbHblil KOHTYP. CBOOOOHbIE 9NEKTPOMArHUTHbIE KonebaHus.
24. 9nekTpunyeckuii konebatenbHblil KOHTYP. CBOBOLHbIE 3aTyXalowWme 3NeKTPOMarHUTHbIe konebaHus.
25. OnekTpunyeckmin konebatenbHblA KOHTYP. BbiHYXAEHHbIE aNeKTPOMarHUTHbIE KonebaHus.
9.9neKTpoMarHMTHbIE BOJHbI.

26. CBolicTBa 9MEKTPOMArHUTHbIX CBOMNCTB

27. DHeprus aneKTpoMarHUTHbIX BOSH.

28. VI3ny4eHune anekTpnyeckoro gunons.

29. llkana anekTpOMarHUTHbIX BOMH.

NuTepdepeHuns ceeta.

30 PacnpocTtpaHeHune cBeTa Yepes rpaHuuy OByX CPeL.

31UHTepdepeHuns caeta.

32. KorepeHTHOCTb U MOHOXPOMATUYHOCTb.

33. Ycnosue nHTepdepeHUNOHHOr0 MakcumMymMa 1 MMHUMyMa.
34.NHTepdepeHuus ceeTa. PacyeTt nHTepdepeHLNOHHON KapTuHbI OT ABYX NCTOYHUKOB.
35.NHTepdepeHLns cBeTa B TOHKUX NIEHKax.

Oudppakumsa ceeta.

36. Ondppakums ceeta. MNpuHumn MNoireHca-PpeHens.

37. Meton 30H ®peHens.

38.Andbpakuns dpeHens Ha KpyrnomM OTBEPCTUN.

39.dundppakuuns dpeHens Ha KPYrioM gucke..

40.dundppakuns dpayHrodepa Ha AndpakLMOHHON peweTke.

41. Oundbpakumsa Ha NpoCcCTpaHCTBEHHOW pelweTke. dopmyna

Bynbdha- Bparra

MNMonspusauns n gucnepcms ceeta.

42 lncnepcuns ceeta. DNeKTpoHHAs Teopus gucnepcum ceeta.

43. lNongapunsauns ceeTa.

44.CteneHb nonapmaaumu.

45. 3akoH Mantoca.

4617.BonHoe nyyenpenomneHune. VIckyccTBeHHas ontudeckas aHm3oTponums.
Tennosoe nanyyexue.

47. Tennosoe uany4eHve 1 ero xapaktepmctnkn. 3akoH Kupxroda.

48.3akoH CtetpaHa-bonbumaHa. 3akoH cmeweHns BuHa.

49.'vnoteasa lNnaHka. ®opmyna MNnaHka.

doToadpdpekT. ddhdekT KomntoHa. [laBneHue ceeTa.

50.PoToadhhekT.3akoHbl PoTOIddDEKTA.

51.YpaBHeHune DiiHwTelHa ons BHeWwHero ooToadodekTa.

52..0nbiTol Jlebenesa. [asneHue ceeTa.

53.BonHoBoe 06bsicHeHWE LaBNeHUs cBeTa.

54 KBaHTOBOE 06BACHEHWE OaBNEHNS CBETA.

553dhdhexT KomnToHa.

OCHOBHbIE NONOXEHWS KBAHTOBOWN MEXAHWKM.
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56.KopnyckynsapHo-BONHOBON Ayann3m CBOWNCTB BewwecTtsa. Popmyna ge bporing.
57.CooTHoweHne HeonpeneneHHocTen. Cneactems U3 COOTHOLWEHNIA HEONPELENEHHOCTEN.
58.BonHoBas oyHKUNS 1 ee CTAaTUCTUHECKUIA CMBICTT.

59.06uwee ypaBHeHue LLpennHrepa. YpaeHeHue WpeavHrepa ans ctaumoHapHbIX COCTOSIHUIA.
60. MprHUMN NPUYNHHOCTN B KBAHTOBO MEXAHWKE.

61.CeoboaHas yactuua.

62.4actuua B 0QHOMEPHON NPSAMOYronbHOM " NOTEHUManbHoM ame".

63.MpoxoxaeHne YacT1Lbl CKBO3b NMOTEHUMANbHBIA 6apbep. TYHHENbHbIA 3gOEKT.
64.KBaHTOBbIN rapMOHNYECKUA OCUNNNSATOP.

KBaHTOBas Teopus atoma.

65. MOMeHT nmnynbca B KBaHTOBOW MexaHuKe

66.ATom Bogopona. KeaHToBble yncna.

67.0nbiT WTepHa n MNepnaxa. CnvH anekTpoHa. CNMHOBOE KBAHTOBOE YUCHO.

68.MNpyHLUN HEPA3NNYMMOCTU TOXAECTBEHHbBIX YaCTML,.

69.MpuHuun Maynu. PacnpeneneHne anekTpoHOB B aTOME MO0 COCTOSHUSM.

70.CnekTpbl aTOMOB 1 Monekyn. KombrHaLMOHHOEe paccesiHme cBeTa.

OneMeHTbl OM3nKKN TBEPJOro Tena.

71.BblHyx aeHHoe nanyyeHue. MNMpuHuun getanbHoro pasHosecus. dopmyna MNnaHka
72.J1azepbl

73.9neMeHTbl KBAHTOBOW CTaTUCTUKM.

74..PacnpepneneHne anekTpoHOB NPOBOAMMOCTY B METasIe N0 3HePrusM npu abCcontoTHOM Hyne. dHeprust depmu.
BnunsHune Temnepatypbl Ha pacnpeneneHne anekTPoOHOB NPOBOAMMOCTU B METANSIE MO SHEPTUSM.
75.Teopus TennoemkocTen SitHwTelHa , Jebas.

76.3HepreTudeckme 30HbI B KpucTaniax. PacnpeneneHue anekTpoHOB Mo SHEPreTM4eckM 3oHaM. BaneHTHas 30Ha u
30Ha NpoBOAUMOCTU. MeTannbl, AUANEKTPUKUN 1 MONYNPOBOLHUKN.

77.MonynpoBoaHnkn.CobCTBEHHAS U NPUMECHAst MPOBOAUMOCTb MONYNPOBOAHUKOB.
78.PaboTa Bbixoaa. KoHTakTHas pasHOCTb NMOTEHLIMaNOoB.

79.KOHTaKT 3n1eKTPOHHOMO M AbIPOYHOr0 NONYNPOBOAHNKOB (P-N NEPexon) 1 ero BOMbT - aMnepHas xapakTepucTuka.
Anpo aroma.

80.0OCHOBHbIE CBOWCTBA 1 CTPOEHUE Sapa.

81.0Heprus cea3n soep.

82.5nepHble cunbl.

83.PannoakTtnBHOCTb .Brnabl pagnoakTMBHOMO N3Ny4eHuns.

OneMeHTapHble YacTuubl.

84.YpoBeHb aneMeHTapHbIX H4acTul,.

85. dyHOameHTanbHbIE B3aMMOOENCTBUS.

6.4 MeToounueckne matepuanbl, onpeaensitolme npouenypbl OLLleHUBaHNS 3HaHUIA, YMEHUN, HaBbIKOB 1 (UNN)
onbiTa pesaTeNlbHOCTU, XapaKTepu3yHoLLLMX aTanbl hopMUpoBaHUSA KOMMNETEeHLUN

B KDY pericteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKN 3HaHWUIA obyyatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annoB 3a ceMecTp, U3 HUX Tekylas paboTta oueHusaetcs B 50 6annos, ntoroesas
goopma KoHTpons - B 50 6annos.

Ins 3ayéra:

56 6annos 1 6onee - "3a4TeHO".

55 6annoB n MeHee - "He 3a4TeHO".

Iins ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6annos - "ynooBNETBOPUTENBHO".

55 6annoB 1 MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouepnypa oLeHUBaHUA 3HAHUA, YMEHUIA, HABBIKOB U (UNN) onbiTa dtan | Konuyectso
KOHTpOns DesTeNlbHOCTU, XapakTepu3yoLLuX aTtanbl hopMUpPOBaHUSA KOMMETEeHL U 6annos
Cemectp 1

TekyLLUA KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMTCS B Yackl ayauTopHoi pabotel. Obyyatowmecs
pabota nonyyatoT 3afaHns onsi NPOBEpPKM YCBOEHWS NPoinAeHHOro MaTtepuana. PaboTa
BbINONIHAETCS B NMCbMEHHOM BULE U caaétcst npenogasatento. OueHnBaoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTUYECKUE CMOCOBHOCTW, BNaaeHmne
MeToLaMu, YMEHWs 1 HaBblKi, HEOOXOAMMbIE [J1sl BbINONHEHUS 3a0aHUi.

—
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dopma Mpouenypa oueHUBAHMA 3HAHUIA, YMEHUI, HAaBbIKOB U (UNK) OnbiTa Ortan | KonnyectBo
KOHTpOns [esATeNbHOCTU, XapaKTepn3yoLLUX 3Tanbl hOPMUPOBAHNA KOMMETEHLIMIA 6annos
TecTtnposaHue [TecTnpoBaHue NPOXOAUT B MUCbMEHHOW DOPME MK C NCMONb30BaHUEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmiicss nonyyaeT onpenenéHHoe Konm4ecTso 2 10

TECTOBbIX 3a4aHuli. Ha BbINONHEHWE BbIOENSETCS (DUKCMPOBAHHOE BPEMS B
3aBMCUMOCTHM OT KOonnyecTBa 3ataHuii. OLeHKa BbICTABASIETCS B 3aBUCMMOCTY OT
NPOLEHTA NPABWUILHO BbINONHEHHbIX 3a4aHNA.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne Nno OCBELWEHWIO onpenenéHHbIX TE0PEeTUYECKNX
pabota BOMPOCOB 1N pelleHnio 3aaa4y. PaboTa BeiNonHsIeTCs NMCbMEHHO U caaéTtcs 3 10
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom rno teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BNageHne MetToaamMm, yMeH1sl U HaBbIKW,
HeobxoauMble ONs BbINONHEHUS 3a4aHWA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS AUCLIMMNANHBI. OK3aMeH 50
NPOBOLUTCS B YCTHON UMW NUCbMEHHON doopme no Bunetam, B KOTOPbIX
cogepxxatcsl BOonpochl (3anaHuns) no Bcem Temam kypca. Oby4atowemycs naértcs
BpeMs Ha noarotoBky. OLeHBaeTCs BNageHne MateprasnoMm, ero CUCTEMHOE
OoCBO€EHUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN N YMEHUA Npun
aHanuse NpobneMHbIX CUTyaunin 1 peleHnn NPaKTUYECKNX 3aaaHni.

CemecTp 2
TeKkyL i KOHTPONb

KoHTponbHas |KoHTponbHas paboTta NpPoBOAMUTCS B Yackl ayauTopHoi paboTel. Obyuyatowmecs
pabota nonyyatoT 3a4aHus Ans NPOBEpPKM YCBOEHWS NpoinaeHHoro Matepuana. PaboTa 1 5
BbINONHAETCS B NMCbMEHHOM BULe U caaétcst npenogasatento. OueHuBatoTcs
BNafeHne MaTepuanom rno Teme paboTbl, aHANUTAYECKUE CMOCOBHOCTW, BNadeHune
MeToLaMu, YMeHNsi 1 HaBblKi, HEOOX0AMMbIE [J1S BbINONHEHUS 3a8aHUi.

NabopaTopHble |B ayantopum, OCHALLEHHO COOTBETCTBYIOWMM 060pyLoBaHNeM, 0byyatolmecs
pabothi MPOBOASAT y4ebHbIe SKCNEPUMEHTbI U TPEHVPYIOTCS B MPUMEHEHUN 2 40
NPaKkTUKO-OPUEHTUPOBAHHbBIX TexHoNnoruni. OLueHMBaKOTCA 3HaHNe maTepuana u
YMEHUE MPVMEHSATb Ero Ha NpPakTVKe, YMEHUS 1 HaBbIKK Mo paboTe ¢
o6opynoBaHMEM B COOTBETCTBYIOLLEN NpeaMeTHO obnacTu.

TecTupoBsaHue |TecTupoBaHMe NPOXOAUT B MUCbMEHHON POpME UK C UCMONb30BAHNEM
KOMMblOTEPHbIX cpeacTs. Obyyatowmniics nonyyaeT onpeaenéHHoe Konm4ecTso 3 5
TECTOBbIX 3a4aHUI. Ha BbiNoNHeHVe Bblaensercs (oUKCMPOBAHHOE BPEMS B
3aBUCMMOCTHM OT KONnyecTsa 3ataHuii. OLeHKa BbICTABMAETCS B 3aBUCMMOCTH OT
NpoLEHTa NPAaBUbHO BbIMONHEHHbIX 3a0aHUA.

Ok3ameH OK3aMeH HaueneH Ha KOMMIEKCHYIO MPOBEPKY OCBOEHUS ANCLMMNAUHBI. OK3aMeH 50
MPOBOLWTCS B YCTHOM MU NUCbMEHHOM chopme no BuneTtam, B KOTOPbIX
cogepxxatcsl Bonpochkl (3anaHusl) no Bcem Temam kypca. Oby4atowemycs naércs
BpeMsi Ha noarotoeky. OLeHBaeTCs BNaaeHne MateprasnoM, ero CUCTEMHOE
OoCBO€eHuUe, CnocobHOCTb NPUMEHATb HYXHblE 3HAHUA, HABbIKN U YMEHUA NMpKn
aHanuase NpobneMHbIX CUTyaunin U PeleHNN NPaKTUYECKX 3aaaHniA.

7. MNepeyeHb OCHOBHOW U [ONONHUTENBHON Y4eOHOW nuTepaTypbl, HEOOGXOAUMOW ANsi OCBOEHUS OUCLUMINHDI
(monyns)

7.1 OcHoBHas nuTeparypa:

7.1 OcHoBHas nuTeparypa:

1. Caeenbes W. B. Kypc obuwein couankm [Tekct] = A Course in general pfysics. T. 1, MexaHvka. MonekynsipHas consuka:
B 3-x Tomax / . B. CaBenbes. - CaHkT-MNeTepbypr: NlaHb, 2011. - 432 ¢.(100 ak3.).

2. Casenbes W. B. Kypc obweit conamku [TekcT]. T.2: SnekTpnyecTBo n MarHeTuaM. BonHbl. OnTtuka. - 10-e nsg., crep.. -
CI16. : NaHb, 2008. - 496 c. : un. - (Y4ebHukn ans By3os. Creu. nut.). - ISBN 978-5-8114-0631-9.(31 ak3.).

3. Casenbes W. B. Kypc obweit conamku [TekcT]. T. 3, KBaHToBas ontuka. ATomHas cpusmka. durauka 1Bepaoro tena.
®dur3nka aTOMHOrO S4pa 1 ANeMEHTapHbIX YacTuu: y4ebHuk ans By3os: B 3 7./ . B. CaBenbes. - CaHkT-lNeTepbypr:
NaHb, 2008. - 320 c.(99 ak3.).

4. Tpochumosa T.U. Kypc gomamku [TekcT] : yuebHoe nocobue Ans MHXEHEPHO-TEXHNYECKMX CreLnanbHOCTeh By30B /
T.N. Tpodhmmosa. 10-e nsga., nepepab. n non .? EkatepmHbypr : ATI1, 2016. - 560 c.(35 3k3.).

5. Kypc dousmkn: YuebHoe nocobue / B.I. XaBpyHsik. - M.: H/ALL MIH®PA-M, 2014. - 400 c.: 60x90 1/16. - (Bbicwee
obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9 - Pexum goctyna:
http://znanium.com/catalog/product/375844

6.[emnauerko B. N. ®usnka [OnekTpoHHbI pecypc] : yuebHuk / B. N. Nemmnayverko, U. B. OemunayeHko. - 6-e naa.,

PerncrtpaumoHHbin Homep 10289335419
Crpanuvua 18 13 23.




Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

nepepab. n gon. - Mockea: MH®PA-M, 2018. - 581 c. - (Beicwee obpasoBaHue: bakanaspuar).
-ISBN:978-5-16-010079-1. - Pexum poctyna:

http://znanium.com/catalog/product/927200
7.KyaHeuos C. U. Kypc gouaukn ¢ npumepamn pelweHus 3agad. 'dumamka KOHAEHCMPOBAHHOIO COCTOAHNSA' [ONEKTPOHHbINA

pecypc] : y4ebHoe nocobue / C. L. KyaHeuos, H. A. TumyeHko. - Tomck: HauvoHanbHbIl nccnenoBatenbckuii ToMcKui
nonuTexHuyecknii yHneepcmtet, 2011. - 47 c. - Pexum poctyna: http://znanium.com/go.php?id=417650

7.2. lononHUTeNbHasa nuteparypa:

1. BacpuH [. b. dusnka [TekcT] : yuebHoe nocobue : [B 2 yacTax] / . b. BadvH. - 2-e nag., non. - KasaHb : 3a-8o

MOwH PT, 2011. - Y. 2. - 460 c. : un. - Bubnwnorp.: c. 432. - MNpenM. ykas.: c. 445-459. - MNpun.: ¢c. 432-444. - Pex. MO. -
B

nep. - ISBN 978-5-4233-0032-6.(100 ak3.).

2. BacpuH . B. dusnka [TekcT] y4eb. nocobuve ons cTyn. nHxeHepHbix cnew./ . b. BaguH. - 2-e u3g., gon.. - KasaHsb :
N3n-8o MOuH PT, 2010. - Y. I. - 316 c. : un. - Bubnwuorp.: c. 300. - ISBN 978-5-4233-0033-5. (100 3k3.).

3. Bpybnesckas I". B. ®usuka. Mpaktukym [SnekTpoHHbI pecypcl: yuebHoe nocobue / I'. B. Bpybnesckas, U. A.
"oHuapeHko, A. B. MnblowoHok. - Mockea: MH®PA-M, 2012. - 286 c. - ISBN 978-5-16-005340-0. - Pexxum gocTyna:
http://znanium.com/go.php?id=252334

4.pabosuy K. H. dunsrka [SnekTpoHHbIl pecypc] / K. H. Opabosuy, B. A. Makapos. - Mockea: ®uamatnut, 2010. - 539
c. - ISBN 978-5-9221-0652-8. - Pexum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140
5./nbtowoHok A. B. ®usrka [SnekTpoHHbIR pecypc]: ydebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, U. A.
"oHuyapeHko. - Mockea : MHDPA-M, 2013. - 600 c. - (Beicwee obpasoBaHue). - ISBN 978-5-16-006556-4. - Pexum
noctyna: http://znanium.com/go.php?id=397226

6.KaHH K. B. Kypc obuieit gonsnkm [9nekTpoHHbIA pecypc] : yuebHoe nocobue / K. B. KaHH. - Mockea: KYPC: H/L,
NHDA-M, 2018.- 360 c. - ISBN 978-5-905554-47-6. - Pexxum poctyna: http://znanium.com/catalog/product/956758

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT"', Heo6X0AUMbIX ANs
OCBOEHUS1 AUCLMMNIIMHBI (MOaYIIs)

Casenbes W.B. Kypc 0buweii douavku. B 5-u 11. Tom 3. MonekynspHas conauka 1 TepMoanHamMuka [Snek-TpoHHbI pecypc]
: y4ebHoe nocobve / . B. Caeenbes. - CaHkT-MNeTtepbypr : Jlanb, 2011. ? 224 c. ? ISBN 978-5-8114-1209-9. -
https://e.lanbook.com/book/706

Lpabosny K. H. durauka [OnektpoHHbIin pecypc] / K. H. Opabosuy, B. A. Makapos. ? Mocksa: ®@uamatnut, 2010. ? 539 c.
? ISBN 978-5-9221-0652-8. ? - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2140

WnbtowoHok A. B. durauka [OnekTpoHHbIl pecypc]: yuebHoe nocobue / A. B. UnbtowoHok, M. B. Actaxos, A. A.
MoH4yapeHko. ? Mockea : MIHDPA-M, 2013. ? 600 c. ? (Beicwee obpazo-BaHue). ? ISBN 978-5-16-006556-4. -
http://znanium.com/go.php?id=397226

9. MeToguueckme ykasaHusl oisi 06y4aloLLLMXCS MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckue peKoOMeHoaumm

nekumu OcylLecTBASETCS NPOCYWMBAHUE Y KOHCMEKTUPOBAHME NeKUMii. HeNnoHSTHbIE MOMEHTBI OTMEYAIOTCS
3apaHee.lNo OKOHYaHMKM NeKkumii 3a8atTCst BONpPOoCk npenonasarento. [loma nponssoanTcs
LeTanbHOoe N3y4YeHue nekunii 1 opMynMpoBKa NoCnenyoWmnx BONpPOCOB NPenoLaBatento.
Mpoun3BoanTCS N3y4eHe PEKOMEHOBAHHON NUTepaTypbl Mo TEME NEeKLMIA.

npakTnyeckme | Metognyeckune ykazaHus K NpoBeAeHUIO NPaKTUYECKNX 3aHATWIA MO OM3NKeE.

3aHATUA 1. Ha nepBoM 3aHATMM CTyOeHTaM npegnaraetcsa nutepartypa u matepuasbsl B 91€KTPOHHOM BUAE ANs
rocnenyowero NpoBeneHNs NPakTUYeCcKnX 3aHATUIA 1 caMoCTosITeNbHON paboTol.
2. Ha nocnenytowmx 3aHATUAX CTYAEHTHI pewatoT 3aaayun no NnpeactaBneHHbIM TeMam.
3. AKTUBHOCTb CTyOEHTOB NnoowpsieTcs npenonasarensam bannamu.
4. CymMapHbIii 6an, KOTOpbIA BbICTABNSIETCS CTYASHTY 3a NPOBeAeHNEe NPaKTUYEeCKMX 3aHSTUR,
cknagblBaeTcsl U3 6anno., BbICTABIEHHbIX 3a MNOCELWEeHMe 3aHSTU 1 aKTMBHOE y4acTue CTY4eHTOB B
NPOBEeAEHNN 3aHATUIA.
MeToanyeckue ykasaHusl K caMOCTOSTeNbHOM paboTte CTyaeHTOoB
1. CTyOeHTbl N3y4aloT MeTogmyeckue nocobus, HanucaHHble NpenogasaTensMmn kagenpbl HOU3NKA.
2. CTyOeHThbl n3yyaloT PEKOMEHIOBAHHY0 nuTepaTypy, koTopas npeacraeneHa B 4.10.
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Bup pabor

MeToaouyeckme pekomeHoauum

nabopaTopHble
paboTbl

MeToanyeckue ykasaHus K BbIMONHEHWIO nabopaTopHbix paboT no gousuke.

1. Ha nepBoM 3aHSTMM CTYAEHTLI pacnpenensoTtcs B 6puranbl no 2-3 4enoseka As BbiNONHEHUS
nabopatopHbIx paboT, 1 UM onpenensieTcs nepeyeHb BbiNoHAEMbIX PaboT U3 NPenCcTaBNEHHOro
Bbiwe (4.2) cnucka.

2. MNepen BbINONHEHUEM NabopaTopHO pPaboTbl CTYAEHTbI JOMXKHbI N3Yy4UTb METOANYECKUE YKa3aHMWs
K Mony4yeHHbIM nabopatopHbiM paboTam Ans F[PaMOTHOrO WX BbIMOMHEHMWS

3. HenocpencTeeHHO nepen BbiNOAHEHMEM NabopaTopHoi paboTbl CTYAEHTEl MPOXOAST ONPOC MO
BbISICHEHUIO CTEMNEHW MX NOArOTOBIEHHOCTU K BbINOMHEHUIO NabopaTopHO paboThl C MOCNEAYOWNM
LOMycKOM.

4. B cnyyae gonycka CTyOeHTbl , UCMOoMb3ys METOANYECKME YKa3aHWs, BOMXKHbl BbINOMHUTb
npencTaBneHHyto nabopatopHyo paboTy 1 nokasaTtb npenoaaBaTesnto Nony4YeHHble
3KCnepuMeHTanbHble AaHHbIE.

5. Cnepytowuia atan - HanucaHue oT4yeTa no gaHHoin nabopaTopHol paboTe.

6. B nanbHenweM naHHbIR OTY4ET NpeacTasmTb NpenogasaTento N 3alnTuTb.

7. B 3aBMCUMMOCTU OT 3HAHWIA CTyieHTa NpenoaBaTtenb BuiCTaBnseT 6ann 3a faHHyo paborTy.

camocTos-
TeNbHas
paboTa

Joma npon3Boautcs getanbHoe U3ydYeHue nekumin u oopMynmpoBKka NocneayoLwmx Bonpocos
npenogaeatento. MNpon3BoamMTCs N3yYeHne PEeKOMEHAOBAHHOM NMTEPATYPbl MO TEME NEKLUIA.
MN3yyatoTcs mononHWTenbHblE pasaenbl orankin, pekoMeHayemble npenonasarenem. MNposogutcs
aHann3 n3y4aemblx OU3NHECKMX 3aKOHOB. POPMYNUPYIOTCS BOMPOCHI. 3a4aBaeMble Ha NEKLUSIX.

KOHTpONbHast
pabota

MpounssoanTCS MOAroTOBKA K HAMMCAHWIO KOHTPOMbHON paboTsl. Mpon3BoanTcs aetanbHoe nayvyeHue
NeKLMiA 1 POpMyNMPOBKa NoCcNenyoWmMX BONPOCOB npenoaasatento. NponseoanTcs nsydeHve
pPEeKOMEHA0BaHHOM NMTepaTypbl Mo TemMe nekuuii. ayyarTcs LononHUTENbHbIE pa3aenbl (OU3nKu,
pekoMeHayeMble npernonasateneM. [MpoBoANTCS aHanma nay4yaembix U3NYECKNX 3aKOHOB.

TeCTMpOoBaHue

1. MNepen peleHnem 3anaHuli PeKOMEHAYETCA NOBTOPUTb COOTBETCTBYIOLLYIO TEOPUID
Mo y4ebHUKaM UK KOHCMEKTY, 3anMCaHHOMY Ha NEKUMOHHBIX 3aHATUSX, MPOCMOTPETb
OCHOBHble (POPMYIbl 1 3aKOHbI B f@HHbIX METOANYECKUX YKa3aHUAX, NPUMEpbI
peleHns 3aay, PACCMOTPEHHbIX Ha MPaKTUYeCcKux 3aHsATusX. 2. Mpuctynas K
peleHnto 3a8aHns, HeobxoAMMO KpaTko 3anmncatb ero ycnosue, u (ecnu Heobxoammo)
clenaTb pUcyHok. PelueHne cHavana cnenyeT ocylecTsutb B obuem suae (B
6YKBEHHbIX 0603HAYEHUSIX), NONMYYUTb PACHETHYIO DOPMY/Y U 3aTEM NMPOU3BECTH
yncneHHbld pacyeT B eanHuuax CU. Mocne aToro Hy>XXHO CPaBHWTb MONyHYEHHbI OTBET
¢ BapuaHtamum oTeeTa. Ecnm oTBeTH HE coBnanu, To HEOBXOAMMO NPOAHANM3NPOBATL
peleHre 3a8aHuns, YyTOYHUTb NPaBWIbHOCTb BbIBpaHHbIX (DOPMYyN 1 3aKOHOB, a 3aTeEM
ncnpasutb ownbkn. 3. O6S3aTENBHO BLIMOMHEHNE NOMALHMX NPAKTUYECKMX 3aA4aHui
LS YCMEWHOro NPOX0XAEHUS TECTUPOBaHNS €

NMCbMeHHas
pabota

1. BHuMatenbHO NpoymTanTte ycnosue 3anadn U BbISCHUTE CMbICT TEPMUHOB U
BblpaXXeHWi B Hee BXOASAIWWMX. 2. 3anuwmnTe KpaTko ycnosue 3anadv, BBOAS ANs
3a4aHHbIX B YCNOBMW BENIMYUH U AN ONpeaensieMoi BennynHbl BykBeHHble
0603Ha4YeHus. 3. BbipaanTtb Bce YMCNOBbIE 3HAYEHUS 3aAaHHbIX B YCNIOBUW BENNYVH B
eanHuuax CU. 4. Mo BO3MOXHOCTW, caenanTe pUCYHOK, YepTeX UK YCNOBHYIO CXeMy,
NosiCHSAOWME CYWHOCTb 3aaa4u. 5. MpoBeanTe aHanva 3anadn, BCKpbIBAOWMIA ee
PU3NYECKUIA CMBICN. YCTaHOBUTE, Kakue ou3nyeckme 3aKoHbl Y COOTHOLIEHNS MOTyT
ObITb MCMONMb30BaHbI NPU PelleHnn AaHHoM 3aaaqn. 6. Ha ocHoBaHWKM On3nyYeckunx
3aKOHOB COCTaBbTe YpaBHEHNS, CBA3bIBAlOWME PU3NYECKNE BENTMUYNHDI, KOTOPbIe
XapakTepuayloT paccMaTpuBaeMoe B 3agade siBfeHve. 7. PelunTe 3anncaHHble
ypaBHEHMSl MaTeMaTn4eckn OTHOCUTENBHO NCKOMOV BENNYMHBI U NONyYnTe OTBET B
obuwem Buge. 9. MNoactaebTe B OOPMyNy pelieHunst B 0OLeM Buae BMeCTo ByKBEHHbIX
0603HaYeHNIH YMCNOBbIE 3HAYEHUS BennuuH B eamHuuax CU n, nponssens
BbIYUCNEHNS, MONYYMTe YNCNOoBO oTBeT. 10. PelleHre 3a4aqn conpoBoxaante
KpaTKMMM1, HO MCYEPMbIBAOWMMMN MOSICHEHNSMU. €@
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3aMeH MoaroToBka K 9K3ameHy (3a4eTy)

1. O3HaKOMNTbLCH C NepeYyHEM BOMPOCOB AJ151 9k3aMeHa (3ayeTa)

2. BHMMaTenbHO npoYnTaTth U OCMBICINTL PEKOMEHLOBAHHYO NUTEPATYpPyY, KOHCNEKT Nekumii. BelyynTb
BCE bM3n4eckne oopmysbl MO NPONAEHHBIM TEMaM

3. OK3aMeH (3a4eT) N0 u3mnke NPOXoaAMT B MMCbMEHHOR (POPME 1 OOMXEH conepXarhb:

- onpeneneHne OCHOBHbBIX OU3NYECKMX BEMTIMYMH (B aHANIMTUYECKOWN 1 TEKCTOBOW chopMe);

- NSl BEKTOPHbIX BEIMYMH OOMXKHbl ObiTb ONpeaeneHbl Kak Moayb, Tak 1 HanpasneHue;
-cbOpMynNMPOBKY OCHOBHbIX 3aKOHOB COU3MKM (B aHANTMTUYECKOA N TEKCTOBOW OOpME); MPU 9TOM
Heobx04UMO naTb onpeneneHne UNYecknx BENUYNH, BXOOSWMX B (OOPMYNMPOBKY 3aKOHAa; PUCYHOK,
MOSICHAIOWMIA OTBET HA BOMPOC

5. PeweHune 3anay cHavYana cnemyet ocylwecTBuTb B 0bwem Buae (B 6yKBEHHbIX 0603HaYEHUSIX),
MONY4YNTb pacyeTHYO OOPMyNy 1 3aTEM MPOMI3BECTM YMCNEHHDbIV pacyeT B eanHunuax CU.

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKaloUYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHue gucumnnuHbl "duanka” npearnonaraet UCMONb30BaHUE CieayoWero NPorpaMMHOro obecneyeHns n
WHJPOPMaLMOHHO-CMPaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpaysep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI

YyebHo-MeToan4eckas nutepatypa st JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BMBIMOTEYHO cucTeme
" bubnnoPoccuka", [ocTyn K KOTopoW npepoctaeneH obydyatowmmes. B 36C " bubnuoPoccuka " npeacTtasneHbl
KOMNeKuMM akTyanbHo Hay4HOW 1 y4eBHO nuTepaTtypbl NO ryMaHMTapHbIM HaykaMm, Bkoyarowme B cebsi nybnnkaumm
BEOYLNX POCCUIACKMX N30ATENLCTB NyMaHUTAPHOW NUTEpaTypbl, N34aHNS HA aHTIMACKOM S3blKe BEOYILNX aMePUKAHCKUX
N eBPOMNENCKMX N30aTenbCTB, a TakXe peakue 1 ManoTMpaxHble U3aaHns POCCUNCKUX permoHanbHbix By3oB. 9bC
"BrubnuoPoccurka" obecnednsaeT WMPOKUIA 3aKOHHBIN OOCTYyN K HeobxoauMbimM ansi obpasosaTtenbHOro npouecca
N30aHUSAM C UCMONb30BaHNEM UHHOBALMOHHbBIX TEXHONOMMIA 1 COOTBETCTBYET BCEM TpeboBaHMsM dheaepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-mMeToamYeckas nutepatypa ons LaHHOW OUCLMMANHBI IMEETCS B HANNYMU B 3NEKTPOHHO-BMBNNOTEYHON crncTeme
WNapatenbcTBa "MaHb" , BOCTyN K KOTOPOM NpenocTasneH obyyatrowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
3MIEKTPOHHbIE BEPCUM KHUT n3patenbcTea "flaHb" 1 opyrux BeLylwmx n3natenbeTs y4ebHoM nutepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 F'yMaHUTapHbIM Haykam. 96C
NapaTenbcTBa "MaHb" obecneynBaeT fOCTYN K HAYYHOW, y4ebHOI nuTepaType 1 HayYHbIM NEPUOLNYECKM U3LAHUSM MO
MaKCMMarnbHOMY KONIMYECTBY NPOUNIbHBIX HAMPAaBNEHUIA C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHBIX MPas.

YyebHo-MeToanveckas nutepatypa st aHHOW ANCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-BUBNIMOTEUHO cucTeme
"KoHcynbTaHT cTyaeHTa", BOCTyn K KOTOpOi npefnocTasneH obyyatowmmesi. MHoronpodunbHbIi 0bpasoBatenbHblii
pecypc "KoHCynbTaHT CTyaeHTa" SBNsieTCs aNeKTPOHHOM 6ubnmoTteyHol cuctemoli (9bC), npenocTasnsitoweid 4OCTyn
yepes ceTb VIHTEpHET K yuebHoi nntepatype 1 LONONHUTENIbHBIM MaTepuanam, NpuobpeTeHHbIM Ha OCHOBAHWUM NPSMbIX
[lOroBOPOB ¢ npasoobnanatensiMu. MNofHOCTbI0 COOTBETCTBYET TpeboBaHMSIM doeiepanbHbIX FOCYAaPCTBEHHbIX
obpa3zoBatefbHbIX CTaHOaPTOB BbiClero 06pa3oBaHns K KOMMNEKTOBAHMUIO BUBNNOTEK, B TOM YUCNE SNEKTPOHHBIX, B
4acTn OOPMMPOBaHNSA DOHOOB OCHOBHOW M OONONHUTENBbHOW NUTEpaTypbl.

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayo)

OcBoeHve gucuunnnHbl "dusmka” npegnonaraeT UCNOMb30BaHNE CNeaylowWwero MaTepuanbHO-TEXHUYECKOro
obecneyeHus:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PerncrtpaumoHHbin Homep 10289335419
Crpanuvua 21 13 23.

A



Mporpamma ancumnnuuHbl "dusmka”; 23.03.02 HazeMHble TpaHCNOPTHO-TEXHONOrMYeckne komnnekcol; Kaprnosa M.H.

MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

CneuvannsmposaHHas nabopatopusi ocHalleHa obopynoBaHneM, Heo6X0aNMbIM AN NPoBeAeHWs nabopatopHbix pabor,
npakTn4eckKmnx 3aHSATUA U CaMOCTOATENbHOWN pa6OTbI no otaenbHbIM guCUMNANHaM, a TakXke NpakTuk n
Hay4YHO-MCCneaoBaTenbekoi paboTtol obyvatowwumxcs. Jlabopatopust paccyntaHa Ha 0AHOBPEMEHHYO paboTy
06yyatoLwmxcs akafeMNYeckol rpynmnbl b0 Noarpynnbl. 3aHATUS NPOBOLAATCS MOA4 PYKOBOLCTBOM COTPYAHMKA
YHVUBEepCcUTEeTa, KOHTPONMPYIOLLEro BbINOSHEHME BMAOB y4ebHoi paboTbl 1 cobntogeHne npasun TexHUKK GesonacHocTy.
KauecTBEHHbIN 1 KONNMYECTBEHHDBIN COCTaB 0O60PYAOBAHUS 1 PACXOLHBLIX MaTePManoB OnpenensieTcs crneumgukon
06pasoBaTenbHbIX NPOrpaMM.

CneumnanusmpoaHHas nabopaTtopvsi ocHalleHa 060pyaoBaHneM, He06X0AMMbIM 1St TPoBeaeHNst nabopaTopHbIX pabor,
MPaKTUYECKMX 3aHATUA 1 CAMOCTOATENbHOW PaboThl MO OTAENbHbLIM OUCLUMANHAM, a TaKXe NPakTuK 1
Hay4HO-MCCnenoBaTeNnbckon paboTel obyyatowmxcs. llabopatopumsi paccumTaHa Ha 0HOBPEMEHHyto paboTy
00y4aloLmMXCa akafeMUYeckon rpynnsl IM6o noarpynnsl. 3aHSTUS MPOBOASTCSA NOA PYKOBOACTBOM COTPYAHMUKA
YHMBEPCUTETA, KOHTPONVPYIOLLErO BbINOMHEHVE BOOB y4ebHOM paboThl 1 cobnofeHne NpaBun TeXHUKU 6e30MacHOCTM.
KayeCTBEHHbI 1 KONMYECTBEHHbI CcOCTaB 060PYA0BaHMS 1 PACXOAHbIX MaTeEPVanoB onpeaensieTcs cneunduKoii
o6pasoBaTeibHbIX NPorpamMm.

12. Cpe,IJ,CTBa apgantauumuv npenogasaHus oUCUNMJIUHDI K I'IOTpEGHOCTSlM oﬁyuarou.mxcn WHBaANNOOB U NAL, C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

npl/l Heobx0aMMoCTN B 06pasoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATUE UHPpOopMaLnUmn o6yqa+ouw|Mv|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANl pa3nnyYHbIX NONb30BaTene;

- CO30aHNe KOHTEeHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 notepun OoaHHbIX UK CTPYKTYpPbI,
npenycMoTpeTb BO3SMOXHOCTb MaCLIJTaél/IpOBaHI/Iﬂ TeKCcTta un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBunaTypbl;

- CO3[aHne BO3MOXHOCTEW AJis 06y4atoLwmMXCsl BOCMIPUHUMATb OLHY M Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMI Clyxa NOMyyYani MHGOPMALIMIO BU3YalibHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHUS HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YNCNe BUPTYanbHbIX nabopaTopuin U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, opraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arolWerocs ¢ npernogaBaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLMUIA C BO3MOXHOCTbIO B3aVIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C LOKNALaAMU U 3aLMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPUMEeHeHne OUCTaHUNOHHbIX o6pasoBaTeanb|x TEXHONOrnn ang opraHusaumnm (pOpM TeKkyLlwero n npomMexyTo4Horo
KOHTPONA;
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- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mc;| MnHBANMOOM Unn nNMUOM C orpaHM4eHHbIMM BO3MOXKHOCTAMU
300p0BbSA hopM I'IpOMG)KYTO‘-IHOVI arrectaunmn no OTHOWEHUIO K YCTaHOBﬂeHHOI7I npPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢popMe, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXNTENBHOCTU MOArOTOBKM 06y4Yatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®IrOC BO 1 yuyebHbiM nnaHom no Hanpasnenuto 23.03.02
"HaseMHble TpaHCNOPTHO-TEXHONOMMYECKME KOMMNEKCHI" 1 NPOCOMNI0 NOArOTOBKM ABTOMOOUNN .
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